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Instant automatic 
flow and shut-off 


Thoroughly 
Proved ... 


quick 
connection 
and 
disconnection 


leak-proof 
minimum 
wear 
locking 
device 


BY YEARS OF HARD 
EVERYDAY USE IN 
THOUSANDS OF PLANTS 


‘PUSH-TITE COUPLING integral 
factory 
assembled 


tamper-proof 
socket head 


ility of Hansen Push-Tite Couplings to 
Locking pins in Hansen Push-Tite withstfnd severe service — with practically 
Coupling Socket efferd large oree no intenance — has been thoroughly proved by 

contact with plug, thereby prevent- , 

ing weer end subsequent lock s of hard, everyday use in thousands of plants. 

e “socket head”, which contains the locking device, 
is factory assembled into a rugged integral unit which 
cannot be readily injured or have component 
parts lost by casual tampering. 


To connect the Coupling, you merely push the Plug 


FLUID _ COUPLINGS disconnects. Flow is shut off instantly and automatically. 
or 


WRITE FOR THE HANSEN CATALOG 


AIR OIL GREASE 


Here's an always ready reference when you want 


HYDRAULIC FLUIDS WATER inf 
information on couplings in a hurry. Lists complete 
VACUUM « STEAM + OXYGEN range of sizes and types of Hansen Quick-Connec- 
ACETYLENE « REFRIGERANTS tive Couplings. Write for your copy. 


GASOLINE + COOLANTS REPRESENTATIVES IN PRINCIPAL CITIES 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


SINCE 1915 
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4-WAY VALVES 

FOR AIR OPERATION | 
UPTO 150 PSI 
SIZES: Ya", V2" Ya", 


Hanna has designed and built new and unusual features in their Flo-Line Solenoid Valves... 
features that result in economy, more versatile operation and safety. Here are some of them: 


@ Bubble Tight Spool positively sealed by “O” 
rings. 
@ Dust-Tight, Splash-Proof Design to seal out 


dirt and moisture, and assure trouble free 
performance, 


@ Few Moving Parts for longer valve life. 


@ Full Pipe Capacity for all internal passages. 


@ Wide Range of Temperatures and Pressures 
—40° F. to 125° F.; 20 to 150 psi air. 
Options permit air pressure to 250 psi and 
even vacuum! 


@ Enclosed Solenoid Coils for safe operation. 


@ AC or DC Service, coils are available for 
most voltages and frequencies. 


@ Meets JIC Recommendctions in all respects 
when ordered with optional manual over-ride. 


@ Side or Manifold Porting for easy installa- 
tion and convenient piping. 


@ Choice of Spools permits selection of a 
standard valve for most applications. 


@ Manual Over-ride, an optional feature, allows 
equipment to be tested before final electrical 
installations are made and provides a means 
A operating the valve in case of electrical 

ure. 


@ Junction Box for ease in making electrical 
connections. 


@ Modern Clean Cut Appearance 


You'll surely want the complete details given in the new Hanna Flo-Line Catalog 
No. 261A. See your classified telephone directory or Thomas’ Register for the name 
of your nearest Hanna Representative—or write us direct. 


Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT * CYLINDERS AND VALVES 
1741 N. Elston Ave., Chicago 22, Illinois 
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Standard compression molding. 


how injection molding can help you 


solve design problems and improve 
products that require rubber parts... 


Greater density produced by injec- 
tion molding of rubber is shown in 
comparison to ordinary compres- 
sion molding. Injection molded rub- 
ber (top) displays homogeneous 
characteristics unequalled for con- 
sistency or toughness by any other 
process. In application, this will 
mean tremendous resistance to ab- 
rasion and chemical action—much 
longer life for rubber parts. Both 
microphotographs are standard 
Buna N compound, approx. .269” x 
.019", magnified 240 diameters by 
the University of Minnesota. 


The unequalled high density that 
results from injection molding of or- 
ganic, synthetic, and silicone rubber 
compounds offers the key to opti- 
mum performance from rubber 
parts. Minnesota Rubber and Gas- 
ket Company uses an exclusive in- 
jection molding process that pro- 
vides matchless product consist- 
ency and tolerances as close as .002 
inch, all on a mass production scale. 
Custom compounding and labora- 
tory facilities for research, problem 
analysis and product development 
are among the many additional serv- 
ices offered you. 


TYPES OF PARTS 


1. Custom Molded . . . an almost 
limitless variety of shapes, sizes 
and types of parts can be molded 
by Minnesota Rubber. An ex- 
tremely broad range of com- 
pounds can also be used or formu- 
lated to meet your most exacting 
dielectric, temperature or other 
special requirements. 


2. Metal Bonded . . . drive wheels, 
diaphragms, pump impellers and 
similar precision, metal-rubber 
parts are a specialty of Minne- 
sota Rubber. Injection molding 
securely bonds metal and rubber 
and permits closer tolerances (as 
close as .001” on wheels). Com- 
plete metal processing facilities 
are provided including plating 
and insert fabrication. 


3. Sub-miniature . . . gaskets with 

round cross sections as small as 
.020 inch are but one of many 
minute parts produced by Minne- 
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sota Rubber. Sub-miniature fab- 
rication is carried on in a variety 
of compounds including, Neo- 
prene, Buna N, and various sili- 
cone rubbers. 


4. Seals . . . O-ring seals are pro- 


duced and stocked by Minnesota 
Rubber in a complete range of 
standard sizes. Special sealing 
problems also receive immediate 
attention and solution. Alsoavail- 
able is the revolutionary QUAD® 
RING , an exclusive develop- 
ment of Minnesota Rubber. 


NOTE ON ECONOMY 


Lower costs both in product develop- 
ment and production will be yours 
because of Minnesota Rubber’s 
complete facilities and mass pro- 
duction techniques. Injection mold- 
ing not only permits greater econ- 
omy through higher efficiency, but 
it eliminates many secondary finish- 
ing steps required by other mold- 
ing processes. In addition, the most 
modern production systems and new 
plant facilities assure you of fast 
production, quick delivery—no ex- 
pediting costs. 


QUALITY CONTROL 


Statistical sampling and laboratory 
analysis during every phase of pro- 
duction assures you of the finest 
quality in finished parts. This means 
extra savings in rejects and replace- 
ment costs . . . greater dependabili- 
ty, longer part life. 


SAMPLES AND DATA 


FREE Samples and detailed data 
are available so that you can inspect 
and test Minnesota Rubber prod- 
ucts. Your material will be for- 
warded to you promptly and with- 
out obligation if you will write 
Minnesota Rubber at the address 
below. Please specify product inter- 
ested in. 


QUAD RING is a Trade Mark of the 
Minnesota Rubber & Gasket Company. 


MINNESOTA RUBBER 
& GASKET CO. 


Originators of modern rubber injection molding 
3630 Wooddale Ave., Minneapolis 16, Minn. 
Dept. 103. Phone: WEst 9-6781 
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| Remember also / 
.... ANCHOR” 
| ir specials 


ANCHOR HOSE AND TUBE 
COMBINATION ASSEMBLIES 
OFFER IMPORTANT 
ADVANTAGES 


Representative of many special types of as- 

semblies being developed and manufactured 

by Anchor, are the two illustrated below. 

d They combine hose and tube in any propor- 

eocee e GN tion of length, in any shape and with any 
choice of coupling style such as: the Anchor 

ANC H bP exclusive SAE Standard Split-Flange Cou- 
plings, the Clamp Types, or Pressed-On 

Couplings, to satisfy specific requirements. 

Among the many advantages of this type of 


Clamp Type a 
Couplings 


joi 
(The Original) One less joint 
. Shorter bends made possible 


++ + are ready for most any assignment! . Neater and easier installations 


. Lower initial cost of assembly 


Y In great demand for both O.E.M. and field emergency 
installation, this pioneer in the field of high pressure 
hydraulic clamp type couplings set a new standard—pro- 
viding greatest simplicity, ease of installation and depend- 
ability. 

The Anchor Clamp Type Coupling is ideally suited to the 
requirements of high pressure hydraulic (2-wire) applica- 
tions. A lighter weight clamp type coupling is available for 
medium and low pressure use. A positive, leakproof con- 
nection is assured by the correctly designed barbs on the 
steel hose stem and the Anchor designed, gripping ridges 
on the malleable iron clamping halves. All parts are plated. 
Anchor Clamp Type Couplings are also available in the 
Anchor Patented Flange Design, with a complete range of 
angle stems (0° to 90°) for installation in hard to reach 
locations. 

Anchor Clamp Type Couplings may be removed and re- 
installed many times without impairing efficiency. Available 
in a range of sizes 4” to 2” 1.D. 


Play sofe—always have a supply of these versatile Anchor Clamp Type Couplings on hand. 


_)ANCHOR COUPLING co. 4NC. We invite you to send us a description of 


all of your hose assembly problems for rec- 
ommendations. Anchor Coupling Co., Inc., 


346 North Fourth Street « Libertyville, Illinois 
Breach Offices: Dalles. Tens | 346 North Fourth Street, Libertyville, Illinois. 
Branch Offices: Dallas, Tex.; Plymouth, Mich. 
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Tempered alloy steel 
spring absorbs vibration 
—holds assembly in 


two-way shock ; 
mounting greatly reduces i | 


self-destruction in I 
solenoids. 


The greatest cause of solenoid failure is the impact 
on the solenoid structure of the unspent stroke force. 


Decco recognized this problem years ago and engi- 
neered effective, two-way recoil material into the 
basic design. Decco’s patented shock mounting is 
well known in industry. It is responsible, along 
with quality construction, for Decco Solenoid’s sub- 


stantially greater service life and a substantial sav- * eee 
ing of down-time and dollars to their users. 
Decco engineers will be happy to discuss your 


solenoid requirements without obligation. Special improve the service-life 
solenoids engineered to your needs. of the solenoid. 


FOR COMPLETE INFORMATION ON ALL DECCO INDUSTRIAL SOLENOIDS « WRITE: 
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Illustrated—Logan Super-Matic Cylinder 
Meets J.1.C. Standards 


LOGANSPORT MACHINE CO., INC. 
832 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 
ED 100-1 AIR CYLINDERS ( 62 SURE-FLOW PUMPS 
100-2 MILL-TYPE AIR CYLS. 200-1 HYD. POWER UNITS 
[J 100-3 AIR-DRAULIC CYLS. 200-2 ROTOCAST HYD. 
100-4 AIR VALVES 
TT TT j 200-3 750 SERIES HYD. 
() 200-4 and 200-7 HYD. VALVES 
200-6 SUPER-MATIC CYLS. 
(CD CIRCUIT RIDER 
To: 
FREE FOR THE “LOGAN CALCULATOR" 


COMPANY 


100-5-1 ULTRAMATION 
CYLINDERS 


MEMBER: Natl. Mach. Tool Builders’ ADDRESS 
Assn.; Natl. Fluid Power Assn. 
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THREE OR FOUR HOLERS... 
Russ Hemeon who authors this 
month’s lead article is a great 
one for applying provocative 
everyday terms to engineering 
techniques and products. If 
you've been fortunate enough to 
hear one of his rapid-fire slide 
lectures, you're familiar with de- 
capitated relief valves, c. p. fluid 
(that’s very low-grade fluid), 
etc. His discussion of magnetic 
plug assemblies this month was 
not without a Hemeonism. We 
somewhat reluctantly edited out 
and used the term magnetic plug 
assembly in place of two-holers, 
three-holers, etc. Not that we are 
prudes, mind you, but here’s a 
case where talkin’ and writin’ 
can’t quite be the same. Anyway, 
now that we have sneaked in the 
terminology, you can apply it 
when you get over to page 73. 


about Applied Hydraulic 


CIRCUIT IDEAS . . . We, of course, like everything in 
AH from cover to cover. But quite frankly, we're very 
partial to articles which show how to get an air or oil 
circuit to behave. John Faweett’s article this month is the 
kind that really makes you do some analyzing. Presents 
a bit of a challenge. 


BETTER TESTS, LESS TROUBLE ... During a tour through 
Plymouth’s new engine plant which turns out V-8’s in 
Detroit, we talked with A. J. Phillips and several other 
men responsible for hydraulic repair on the many oil- 
powered production machines in this plant. We were shown 
the test equipment described in the article appearing on 
pages 98 and 100. Its use reduces expensive machine down- 
time. If you are looking for practical maintenance ideas, 
this is it. 


NOTHING LIKE THE 440... We haven’t been so enthu- 
siastic about relays since our college track days, working 
up this month’s electrical component article on relays and 
contactors. We pooled our experience with manufacturers’ 
and application engineers’ know-how to bring you a “sur- 
vey” piece on these common electrical items. Understand- 
ing the construction features, specifications, and main- 
tenance of relays is part of the training of a fluid power 
engineer who knows his electrical control. A follow-up 
article on relays, next month, will show circuits for fluid 
power control. 


PNEUMATICS AND PACKAGING ... Two articles describ- 
ing the use of pneumatics for packaging show two extremes 
in this industry. One article tells how air is used in the 
design of automatic equipment to bottle cosmetics. The 
second shows how large washing machines are packaged 
for shipping. Both jobs use 80-psi air and very similar 
circuitry yet the end products are very different animals. 
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SPECIAL ZRECISION “O” RING meets 
low temperature flexibility requirements 


Resiliency maintained at 1 P.S.I. 


Precision “O” Ring compound 233-70 was developed especially for re- 
frigerant service. It is used in the solenoid valves manufactured by 
Jackes-Evans Company of St. Louis, Mo. This compound assures the 
right chemical resistance and low temperature flexibility required for 
uninterrupted, maintenance free operation of refrigeration equipment 
using Freons. 

Precision has developed thousands of special “O” ring compounds to 
provide the exact chemical and physical properties required for each 
specific job. Precision “O” Rings are quality controlled—-compression 
molded — rigidly inspected - the finest made! They are made to all mili- 
tary and commercial specifications in hundreds of sizes. 

What is your sealing problem? There is an expert —the Precision engi- oa oe See. 
neer—ready to help you in product design and “O” ring specifications. 
You can rely on him-and on Precision, the world’s largest exclusive Jackes-Evans Solenoid Valves—made ex- 
producer of “O” Rings. Put Precision in your plans! ig a 


Write for your free copies of Precision catalogs on “O’ Rings and Dyna-seals a 


v 


recision Rubber Products 
Corporation +» “O” Ring and Dyna-seal Specialists 


Canadian Plant at: 
Dept. 1, Oakridge Drive, Dayton 7, Ohio Ste. Thérése de Biainville, Québec 
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DIHEDRAL COUPLINGS 


Give Design Engineers 
An Immediate Source 
of Product Improvement 


designed 
AJAX geors 


Here is a “ready made technical 
helper” that can give you more 
engineering time for the concen- 
trated efforts that special assign- 
ments require. Write for the 
new Ajax Catalog No. 62 that 
contains misalignment capacities 
of every coupling size and type in the complete 
line of Ajax Dihedral Couplings. Why spend 
valuable time duplicating data already established 
by thousands of proven, field tested applications. 
Ajax Dihbedral Couplings handle unavoidable shaft 
misalignment, angular and offset, up to a total of 
12°. Teeth can be cut to handle greater misalign- 
ment capacities on special order. 

Get the facts on how manufacturers of presses, 
machine tools, rolling mills, cranes, earth moving 


and many other direct r -~ 
connected machines are 
simplifying design, cut- 
ting manufacturing costs 
and improving product 
performance with Ajax 
Dihedral Couplings. 


Write today for your 
personal copy of 
Bulletin No. 62. 
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IS IT SAFE? ... There’s a couple of fellows in the next- 
door office to our’s who think about safety most of their 
waking hours, and incidentally put out a magazine called 
Occupational Hazards. Most designers keep this item at 
the top of their check list too, and methods for electrical 
interlocking have become standard. Safety measures for 
manual controls, however, can demand some design im- 
agination like that shown on page 76. 


SEQUEL TO DECEMBER oe You'll recall that the De- 
cember AH covered the design and application of hydro- 
static transmissions on industrial trucks, mining, agricul- 
tural, railroad maintenance, and construction equipment. 
Back in our planning stages we also tried to get info on 
possibilities of this transmission on autos. We weren't very 
successful talking to Detroit people, so we put our Euro- 
pean editor, John Lankester, on the job. The idea might 
be more appealing to Europeans who make smaller cars 
and are efficiency conscious. John approached Ian McNeil 
who is a hydraulic consultant—also the author of Hydraulic 
Operation and Control of Machines, an excellent text. Mr. 
MeNeil, who must be fearless, has written an article for this 
issue. The article won’t even create a ripple in “horsepower 
berserk” Detroit, but industrial equipment engineers will 
find some good ideas in it, 


HYDRAULIC ELEVATOR ... Use of hydraulics to power a 
multi-story elevator has a long and somewhat erratic his- 
tory. However, things are looking up—forgive us we 
couldn’t resist the pun. New York’s new Colesium has a 
fine four-story installation. It’s described in an article this 
month. 


WHAT'S A MICRON? .. . There’s lots of talk about 
microns in the aircraft article about filter evaluation-this 
unit of measure is 39 millionths of an inch. To any ma- 
chine designer that’s a ridiculous tolerance, but for high 
performance hydraulic systems, precision valves demand 
such filtration fineness. How to tell just how good a filter 
is is a problem for both users and manufacturers. George 
Keller, author of the new book, Aircraft Hydraulic Design, 
describes three evaluations tests and makes suggestions 
for possible improvements. AH is now surveying filter 
manufacturers on this subject, and a future article will 
present their thoughts on filter evaluation. If you have any 
comments, write us. 
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Two Fire-Safe Hydraulic Fluids to provide 
maximum operating efficiency and eliminate 
danger of Hydraulic Fires 


Up to eighty-five percent of all hydraulic applica- 
tions can operate at top efficiency . .. with complete 
protection from fire danger... with Houghton’s 
Houghto-Safe 620. Houghto-Safe 620 is a water- 
base fluid which will not burn nor explode. 
Packings don’t have to be changed when you 
install it. It is non-toxic, safe to handle. It guards 
against rust and corrosion. Plus benefit: 
Houghto-Safe 620 costs less than other types of 
fire-resistant hydraulic fluids. 


For systems running consistently above 150°F. and 
for heavily loaded pumps and bearings, you can 
get peak hydraulic efficiency with Houghto-Safe 
1020. This is a new, specially compounded and 
fortified synthetic fluid—a further exclusive 
development of Houghton Research that serves 
to prevent rust, resist foaming and increase the 
oiliness factor, thus reducing wear. 


Ask your Houghton Man about the two types of 
Houghto-Safe. He’ll be glad to show you how they 
can take fire danger out of any hydraulic job in 
your plant. E. F. Houghton & Co., 303 W. Lehigh 
Ave., Philadelphia 33, Pa. 


Ready to give you 
on-the-job service ..« 
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Close-up of Power Unit on Sherman Power Digger showing 
direct power delivery from lever to load. Pilot model equi 
with Eastman Hydraulic Hose and Tube Assemblies. 


FULL PAYLOAD POWER 


International Harvester Model 75 Payscraper. o 
First application of hydraulic steering on earth specify 
movers. USER OF EASTMAN EQUIPMENT. 


HYDRAULIC HOSE ASSEMBLIES 


For full payload power—from lever to load—consistent 
with long-lasting service, safety and sound construction— 
always specify Eastman Hydraulic Hose Assemblies. 


Eastman, first in the field of Hydraulic Hose Assemblies, 
developed many original engineering advantages in design, 
construction and assembly—time tested by unequalled 
UIPMENT, years of experience. 

Since Eastman pioneered in the very first applications of 

mobile hydraulic power . . . you will find Eastman Hydraulic 
Hose Assemblies used by many original equipment manufacturers 
who were pioneers in their respective fields also. 


Let their endorsement be your assurance of the satisfactory 
hydraulic performance of your products, too—plus the 

prestige and competitive sales advantage that comes with 
quality Eastman Hydraulic Hose and Tube Assemblies— 

the Standard of the Industry! 


Allis-Chalmers Model 100 ALL CROP Harvester. 
Steering brakes and header height eemes 


operated. USER OF EASTMAN E 


. ' It pays to write 
Bucyrus-Erie Model H-5 Hydrocrane. Hydrauli- Eastman FIRST... 


ctiinttinial first in the field of 
F Hydraulic Hose Assemblies 
; MANUFACTURING COMPANY, Dept. AH-3, MANITOWOC, WIS. . 
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NEED 
pt Ledean, Stocks Them or Builds Them 


to Fit Almost Any Application 


Address your letters to: Editor, 
APPLIED HYDRAULICS Magazine, 812 
Huron Rd., Cleveland 15, Ohio. 


Hydraulic 
Press Miniature 


Fluid Drive ; Cylinder Cylinder 


How can I obtain more informa- : Military Cylinder 
tion about “Fluid Motor in Drive 
Wheels” covered in the December 
issue of APPLIED HYDRAULICS? 


RICHARD B. ROSSEAU 
Shock 
Absorber Steel Mill 


Los Angeles, Calif. Cylinder Cylinder wasp 2 
The article referred to contains Cylinder 

most of the available information 
on this project. However, if you 
have any specific questions, you 
might wish to correspond with the Db. . 
author, H. J. Hamblin, Head P| 

Mechanical Engineering Develop- Chute Gate & pe 

ment, The Institution of British ir Cylinder , 

Air-Hydraulic 


Agricultural Engineers of London, Cylinder 
England. 


4-Way Valves 


I would like to control two - Medium-Duty 


double acting cylinders, at right MGC Lage Cylinder 
angles to each other, from one 
manual valve control knob. Can Heavy-Duty Cylinder 
you give us a supply source? 
R. W. CARY 
Engineering Dept. 


em For normal applications requiring standard cylinders 


There are a variety of 4-way or for those unusual applications where a 
valves which could control these special cylinder is needed, see Ledeen. 
two double-acting cylinders. The 
valve handle would have a forward 
and return position, which could 7) 
be identified very easily. Your Let us know the type 
copy of the January “Designers’ 
Guide Issue” will give you com- 
plete information concerning sup- 
pliers of directional control valves. 


Damping Device Write for Bulletin 500 


We require a small hydraulic ( 
device for damping the shock due VALVES CYLINDERS G. 
to the bottoming of a fairly fast VALVE ACTUATORS * ° 4 


moving hydraulic cylinder. We AIR-HYDRAULIC PUMPS 5 3332 North Gil “a 
cannot obtain this cushioning AND TEST STANDS El Monte, California 


Continued on next page 
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MARSH IMPREGNATED 
THERMO LEATHER 
PACKINGS 


Where your need is quality controlled leather packing 


*to serve a specific static or running application « to fit a special 
temperature range * to meet specific pressure requirements 


Mar ther Packings are Custom Engineered! 


Where you specify leather packing for 
operating pressures, for pressure mediums, 
MARSH provides superior custom packing! 


*k Forming Cutting Treating 


h impregn ted Thermo Le 


| 


WOULD THIS SOLVE 
YOUR ENGINEERING 
PROBLEM? 


* Low coefficient of friction 
both static and running 


* Greater wear resistance 
combines toughness with strength 


* Tighter sealing 
proper impregnation for varied pressures 


* Temperature stability 


through a wide range of temperatures U PACKING 
Engineering and Consulting Service WIR 
If you seal oil, water, air, vacuum, gas, =e 
gasoline, naphtha, alcohol or other fluids, Ves PACKING 

ask MARSH for field engineering service, | 


immediately available to you for the job 
you are designing, tooling, manufacturing. 


WRITE FOR ENGINEERING HANDBOOK 
AND TECHNICAL LITERATURE... 


Marsh € company 
Main Office and Factory * Muskegon, Michigan 
75 €. Wacker Drive 101 Park Avenue 


Chicago 1, Illinois New York 17, New York 


1900 Euclid Avenve 


Soles Offices 
Cleveland 15, Ohio 


Circle 105 on Reader Service Card 


| LETTERS / 
/ to the editor / 


effect inside of the cylinder be- 
cause of its extremely small bore. 

We would like a small, self-con- 
tained, adjustable device—perhaps 
a double-acting, equal area piston 
that cycles its own oil supply 
through an adjustable needle valve 
with a spring return to center the 
device for the next stroke. 


SOL DUDNICK 

Design Engineer 

Universal Machine Co., Inc. 
Baltimore, Md. 


lf space permits, you may be 
able to use external deceleration 
valves. While you may have to 
design your own unit, have you 
considered commercially available 
surge conrtol valves or dashpot 
cylinders? 

Do any of our readers have a 
solution to this problem? 


Smooth Motion 


Please send us two copies of 
the October 1956 issue. David 
Hutchinson’s circuit design article, 
“No Jump Circuit to Smooth Mo- 
tion of Machine Table,” is of par- 
ticular interest to us. 


ROBERT R. SPALHOLZ 

Project Engineer 
The Farmingdale Corporation 
Farmingdale, N. Y. 


Tearsheets of this article have 
been sent. 


Fluid Control Institute 


In your January 1957 issue you 
mention a spring meeting of the 
Fluid Control Institute at Green- 
brier Hotel, White Sulphur 
Springs, W. Va., on May 8-11. 
Could you give us further details 
on this? 


A. T. DEWEES 
Sales Promotion Manager 
Hose Accessories Co. 


Philadelphia, Pa. 


This organization was formerly 
known as the National Steam 
Specialty Club. The Institute con- 
sists of manufacturers of auto- 
matic regulating valves, control 
valves, solenoid valves, space heat- 


Continued on page |8 
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SANDERS Electro-hydraulic 


SERVO VALVES 


4 
"4 


«---One of them may solve your problem 


Among the most important operational advantages built into 
Sanders servo valves is adaptability. The standard models shown 
here are being used successfully in industrial, marine, and aeronautical 
applications of an ever-increasing variety. Their flow capacities range 
from 5 to 175 GPM at 1000 psi. across the valve, and 3000 psi. 
supply pressure. Valves with higher flow capacity can be produced Industry’s smallest valve. 
to specification. Dim.: 1.1” x 1.1" x 3.9" 
In fact, where conditions demand, Sanders offers a complete 
engineering service for designing special valves and hydraulic systems. 
In addition to servo-valve diversification, Sanders’ proven produc- 
tion ability is backed by extensive manufacturing facilities, precision 
equipment and skilled personnel. 
Sanders electro-hydraulic servo valves feature . . . 
® Low resolution ® Low input power 
© Compactness ® Excellent linearity 
® Wide frequency response ® External adjustments 
® Self-cleaning action ® Extended temperature range 
Want the detailed story? Write today for complete information. 
If you prefer, ask to have a Sanders Application Engineer call for 
consultation. No obligation, of course. 


ANDERS 


a SSOCIATES t. AH-3 NASHUA, NEW HAM 


West Coast Field Office: 7335 VAN NUYS BLVD., VAN NUYS, CALIFORNIA, Tel. STATE 0-2720 
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THE COMPLETE INTEGRATION 


Now, the United States Gasket 
Company will be known as 

the United States Gasket 
Company, Plastics Division of 
The Garlock Packing Company. 


Battov Sowice Custonors 


Both U.S.G. and Garlock customers will now enjoy 
the finest, most complete service available in the 
fields of fluorocarbons (Teflon* and Kel-F**), nylon 
and other plastics as well as mechanical packings 
and seals of all types. Specialists in specific materials 
and applications will always be available for con- 
sultation on your problems. 


Caves You “Tume 


This integration of sales forces will also simplify your 
purchasing problem . . . you can standardize on one 


reliable source of supply and have more time to 
devote to other important problems. 


Main Factory Buildings of The Garlock Packing Company, Palmyro, 
New York. Other factories in San Francisco and Canada. 


OF THEIR SALES FORCES 


Bn August 1955 Garlock acquired the United 
States Gasket Company. Subsequently, the 
production facilities of both companies were 
integrated. Now, it is clear that the customers 
of both companies will be better served through 
an integrated sales force. 


Recommendations 


With the addition of U.S.G. plastic products to the 
famous “Garlock 2,000” family of packings, gaskets, 
and seals, your local representative is able to supply 
the right seal for every conceivable need. Call him 
at the office nearest you. 


30 Sales 


U.S.G. plastics specialists join the 125 Garlock sales- 
men at 30 sales offices and warehouses where large 
stocks of plastic products are stored. This means 
faster deliveries from local stocks, as well as expert 
plastics and sealing assistance as close as your 
telephone. 


*Du Pont Trademark 
**M.W. Kellogg Trademark 


One of the two Camden, N.J. plants of the United States Gasket 
Compony, Plastics Division of The Garlock Packing Company 
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United States Gasket 


UNITED STATES DISTRICT OFFICES AND WAREHOUSES 


Baltimore 18, Md., 2828 Lock Raven Rd. 
5198S. 19th St. 


Birmingham 1, Ala.,... 


Boston 10, Mass.,....... 80 Broad St. 


Buffalo 2, N.Y., 
Chicago 6, IIl.,. 
Cincinnati 16, Ohio, ... . 
Cleveland 13, Ohio, . 
Denver 2, Colo., 

Detroit 11, Mich... 
Houston 3, Texas, 
Los Angeles 21, Calif.,. 


38 Pearl St. 

. .600 W. Jackson Bled. 
8329 Vine St. 
.1276 W. Third St. 
. 1863 Wazee St. 
.2781 E. Grand Blvd. 
2105 McKinney Ave. 
2303 E. 8th St. 


New Orleans 25, La., 3525 Lowerline St. 
New York 6, N.Y., . . . . 114 Liberty St. 
Philadelphia 2, Pa.,... . . 20S. 15th St. 
Pittsburgh 22, Pa.,.... 933 Penn Ave. 
Portland 9, Ore., . . 1036 N.W. 18th Ave. 
Salt Lake City 1, Utah, s22 Dooly Bidg. 
San Francisco 7, Calif., 
St. Louis 8, Mo., 3635 Forest Park Bled. 
Seattle 4, Wash., 
Spokane 4, Wash..,. 


Tulsa 20, Okla., 816. 6th St. 


CANADIAN OFFICES AND WAREHOUSES 


Edmonton, Alb., 


8407 


Hamilton, Ont.,........ 200 Queen St. 
5214 De La Savane St. 


Montreal 9, Que., 


103rd St. 


750 Bay St. 
Vancouver 5, B.C., i925 W. Georgia St. 
Winnipeg 3, Man.,...... 1436 Erin St. 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints, Fluorocarbon Products 


March, 1957 


750 — 18th St. 


814 Lane St. 
.W. 610 Second Ave. 


SPECIALIZED PLASTICS 
PRODUCTS FACILITIES AT U.S.G. 


Three completely equipped laboratories — 
electrical, chemical and physicai—are staffed 
by hight research, and 


de 


One of many extruders for TEFLON, KEL-F 
and nylon rods, tubes and special shapes. 


Giant presses cold mold TEFLON sheets up to 
48” x 48” in size, ready for sintering. 


High product, low-cost injection molding of thermo- 
plastic ports to tt 


facturers specifications, 
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ONLY (#4200) OFFERS 


TWO STANDARD TYPES! 


STANDARD TYPES 


PLANE SWIVEL SELF - ALIGNING 


360° rotation in a rotation plus : 

L single fixed plane. 15 aide flexibility. j 
- plus special designs 

for individual requirements ... 


LOW PRESSURE JOINT LANDING GEAR 
FOR AIRSPEED INDICATOR HYDRAULIC ASSEMBLY 


MISSILE LAUNCHER WING FOLD AND 
HYDRAULIC ASSEMBLY IN-FLIGHT FUELING JOINT 


Since 1941, BARCO Swivel Joints have been 
approved for in-flight service. Today, you'll 
find Barco Fiexible Joints and Assemblies 
on latest Supersonic and Military Equipment. 


SEND FOR NEW CATALOG 269-A — 
gives details on Barco swivel 
joints and their application to 
many types of flexible assemblies. 


Also shows leakproof method of 
joining assembly components. 
BARCO Serving Industry Since 1908... 5 
MANUFACTURING CO., 532-0 N. Hough St., Barrington, til. AIRCRAFT DIVISION 
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LETTERS / 


v to the editor / 


ing specialties, steam gage traps 
and steam heating pumps. 

You can get more information 
by writing to R. McCormick, Pub- 
licity Release Committee, who is 
located at Automatic Switch Com- 
pany, 50-B Hanover Rd., Florham 
Park, NJ. 


Source For Components 


Having recently become deeply 
involved with hydraulic circuits, 
we wonder if there is some source 
of information, specifically for hy- 
draulic components? 

R. J. LINDBERG 
Research Engineer 


Hewitt-Robins, Inc. 
Passaic, N. J. 


We have sent a copy of the 
January “Designers’ Guide Issue”, 
which will certainly solve many 
of your supply problems. 

You will find apPLieD HYDRAU- 
Lics your best source for informa- 
tion concerning air and hydraulic 
circuits, We also recommend the 
MASTER CATALOG OF FLUID POWER 
propucts which can be ordered 
from us. Price is $6.50 a copy. 


Designers’ Guide Issue 


I am sending my 50 cents so 
you can measure the value of your 
magazine as per your request on 
page 8 of the January issue. When 
you are finished measuring the 
value kindly send the writer a 
copy of the Air & Oil Circuit 
Guide. 

I enjoy reading your magazine 
when I can scrounge it from the 


boss. 
H. M. VAUGHAN 
Richmond, Virginia 


Your request and those of some 
384 companies and individuals to 
date are indeed gratifying. A great 
amount of work and money went 
into the preparation of the De- 
signer’s Guide Issue. Not many ex- 
tra copies of the issue will be left 
by the time this column is in print. 
Orders for the Air and Oil Circuit 
Guide total more than 3000 copies 


Continued on page 20 
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. a hydraulic pump unit. But there’s 
more to it than meets the eye. 

The PRESSURE it develops is infinitely 
ADJUSTABLE, yet NO RELIEF VALVE is 
used, and thus no power is wasted. 

If desired, the VOLUME of oil delivered 
can also be infinitely ADJUSTED . . . or 
reversed . . . WITHOUT using a FLOW 
CONTROL VALVE. 

NO OIL COOLER is normally required, 
even though this unit can run CONTINU- 
OUSLY at 3000 p.s.i. 

All the types of CONTROLS for this 
pump are out where they can be seen... 
not hidden inside. They are SIMPLE both 
in basic design and operation. 

And the variety of controls . . . well, 
why not write for the details as applicable 
to your particular requirements! 


Quabtg- EQUIPMENT for Quabilg PERFORMANCE 


BENJAMIN LASSMAN & SON | 


eure GLEN SHA Ww, 
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* 
c-V RINGS 


ARE INDUSTRY'S MOST 
UNIVERSAL PACKING... 


Countless successful applications of 
C-V Rings under the most severe serv- 
ice conditions have made this the clos- 
est approach to a universal packing. 

It will effectively handle all industrial acids, alkalis, solvents, or- 
ganic and hydraulic fluids . . . temperatures from —120°F. to +500°F. 
...is equally suited to valves, pumps, mixers, hydraulic cylinders and 
like equipment. 

“John Crane” C-V Rings have ex- 
tremely low coefficient of friction. ‘“‘Break- 
out” friction is only slightly higher than 
running friction. 

TWO STYLES ARE AVAILABLE: 


C-VU RINGS for low pressure service 
—such as control and regulator valves 
handling gases and fluids, where it is nec- 
essary to have a very sensitive and resili- 
ent type packing. 


C-VH RINGS for high pressure service 
—for use in pumps, hydraulic cylinders 
and like services at pressures ranging to 
500 psi. and over. These rings are con- 
structed with a heavy wall heel to with- 
stand pressure requirements. They are de- 
signed to provide voids between rings, so 
that as the Teflon expands due to heat, 
this take-up room minimizes any excess friction in the stuffing box. 

“John Crane” C-V Rings are available in full line of standard sizes 
and male and female adaptors. Sizes can be molded to stuffing box 
specifications. 

Request Bulletin P-325 

*“John Crane” C-V Rings are made from Chemlon—the best in 
DuPont Teflon. 

Crane Packing Co., 6405 Oakton St., Morton Grove, Ill. (Chicago 
Suburb). Jn Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


C-VH RING CONSTRUCTION 


LAPPNG MACHINES THREAD COMPOUNDS 


LETTERS / 


F to the editor / 


so far. Here are just a few samples 
of the requests. 


Please forward an additional 
copy of the January edition of 
APPLIED HYDRAULICS. This data 
will be useful to our Engineering 
Dept. and we intend to keep this 
copy intact in our engineering file. 
I will gladly remit cost. 

c. C. SOPER 
Chief Engineer 


Ferry Machine Company 
Kent, Ohio 


We just received your January 
product selection issue. We would 
appreciate your sending us three 
copies as we feel it is a terrific 
copy. 

KONG CO 

Job Engineer 
Kaiser Engineers 
Oakland, Calif. 


Check enclosed for five copies. 


Portsmouth Naval Shipyard 


I have noted with interest the 
compilation of components and 
sources in your January 1957 is- 
sue. Please send three more copies. 


Check is enclosed. 


FRANK GAARDE 

Project Engineer 

American Machine & Foundry Co. 
Greenwich, Conn. 


Check enclosed for eight copies 


of the January issue. 
FRANK S. HAVEL 
Design Engineer 
Reynolds Metals Co. 
Brookfield, Il. 


Please send us 200 extra copies 


of the complete issue. 


Vickers Inc. 
Detroit, Mich. 


Please send and bill me for eith- 
er a reprint of “Air and Oil Cir- 
cuit Guide” as published in the 
January 1957 issue, or a copy of 


the issue itself. 
JOHN PEARSON 
Senior Engineer 
Focd Machinery and Chemical Corp. 
Pocatello, Idaho 


Continued on page 22 
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Minute Maintenance 


CUTS COSTLY DOWNTIME ... 


EASY DOES IT WITH A 
LINDBERG LINE CYLINDER 
WITH THE “QUICK CHANGE” FEATURE 


That's right, with a Lindberg “’S” Line cylinder you can replace, 
if necessary, ‘‘U’ cup Rod Packing, U’ cup Wiper, Cartridge 
Seal or the entire Rod Cartridge Assembly in minutes, without 
special tools or equipment 


HERE’S HOW: Remove Retaining Screw (1) (see cutaway, right) 
@ Strip out Rod Cartridge Retaining Spring (2) @ Twist Rod 
Cartridge (3) to free from Rod Cartridge Seal (4) and withdraw 
from Rod End Head @ Reverse procedure to assemble and you're 
back in business—without a long, costly delay. 


“"S" Line cylinders last longer too. Chrome plated steel tube 
honed mirror bright ¢ Chrome plated manganese steel Piston 
Rod @ Tie Rods—pre-stressed to carry equal load e Full floating 
cushions @ 23 other soundly engineered features mean extra 
life and lower per hour cylinder costs for you. 7 bore sizes to 6” 
—Rated 250 psi pneumatic, up to 1000 psi hydravlic—Mounting 
styles to fit your needs—Standardized mounting dimensions— 
Built to JIC recommendations. Send today for your copy of 
Bulletin S-101 on Lindberg Squarehead “’S” Line Cylinders. 


OTHER VERSATILE LINDBERG CYLINDERS 


2000 PSI “’H’’ LINE—Hydraulic—Shown left, bore sizes up 
to 8”, with or without cushions, standard or 2:1 rods, 
mounting styles to fit your needs @ “A” LINE—Air or 
Hydraulic—A rugged, non-tie rod cylinder for air pressures 
up to 150 psi and low pressure hydraulic service @ MILL 
TYPE AND OTHER SPECIALS—For information, send outline 
of your requirements. 


Write for free literature and the name of our 


“WH” LINE HYDRAULIC CYLINDERS representative near you. 4 


TEER-WICKWIRE & CO. 


LINDBERG AIR AND HYDRAULIC Div. « 1802 WILDWOOD AVE., JACKSON, MICHIGAN 
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FILTRATION Engineered MEET 
HYDRAULIC APPLICATION NEEDS 


A Complete Line of Filters Including 


SUPER AUTO-KLEAN 


¢ 40 MICRON FILTRATION 


@ PERMANENT ALL-METAL CARTRIDGE 
@ CONTINUOUSLY CLEANABLE 


@stariowary Roo 


mason vise 


This metal-edge type filter is many times 
smaller than other types of equal capacity. 
Features high flow rates (to 50 gpm), low pres- 
sure drop, no pressure drop build-up. Carbon 
or stainless steel construction. As shown in the 
diagram, major discs, spaced 0.012” apart by 
the minor discs, stop all larger particles. 
Smaller particles down to 40 microns are posi- 
tively stopped between the edges of the major 


and the minor discs 


Because no one type of filter is best for every need, Cuno — and only 
Cuno — offers you a truly complete line that includes several distinct 
types of filtration media. And because every filtration system must be 
specified and engineered to individual job requirements, Cuno also 
offers you a complete application engineering service through Cuno 
Systems Engineers. Conveniently located in your area, one of these 
specialists is ready and fully qualified to help you select the filter type 
and model exactly right to solve your problems. 


WRITE NOW FOR COMPLETE INFORMATION ... Your free copy 
of Super Auto-Klean Bulletin No. SAK-057 will be sent to 


you by return mail. 


CUNO ENGINEERING CORPORATION 


203 SOUTH VINE STREET, MERIDEN, CONNECTICUT 


Filtration Engi 


TELEPHONE: BEverly 7-5541 


EDGE-TYPE, WIRE-WOUND, FIBER CARTRIDGE 
Fe and POROUS METAL 


Principal Citie 
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Here’s our order for 20 copies. 
The Goodyear Tire & 
Rubber Company 

Send us 10 copies. 
George L. Nankervis Co. 


Corrections for the 
Product Selection Guides 


The Product Guides published 
in January were compiled from 
892 product questionaires re- 
turned by 424 companies. Every 
effort was made to avoid errors in 
this valuable reference material— 
and we were apparently quite suc- 
cessful. We would appreciate your 
clipping this column and stapling 
it to your January issue. 


Greer Hydraulics Inc.—/in 
the Accumulators Guide, pages 88- 
89, we erroneously called this 
company Greer Industries, Inc. 


New York Air Brake Co., 
Watertown Div.—This division 
is the manufacturer of the piston 
pump charted on pages 128 and 
129. We incorrectly show the 
Kalamazoo Division on these 


pages. 


New York Air Brake Co., 
Kalamazoo Div.—This company 
manufactures the widely used 
Dudco vane type pump. Please add 
this company to the list of manu- 
facturers on pages 130 and 131. 


Carbide & Carbon Chem- 
icals Company—This company 
does supply synthetic hydraulic 
fluids for aircraft use. Guide on 
page 160 shows them as being a 
supplier for industrial applications 
only, Please make this correction. 


Galland-Henning Mfg. Co., 
Nopak Div.—On the Air Cylin- 
der Guide, pages 90-91 please add 
dots to indicate that this company 
makes cylinders over the complete 
range of sizes from 11% to over 14 
inches. 


The Garlock Packing Com- 
pany—Add, on page 121, a dot 
under cup sizes 7," to 4”. Garlock 
manufactures all sizes of cup pack- 
ings shown on the chart. vvv 
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A PROBLEM 
IN HYDRAULIC 
CONTROL? 


On America’s leading tractors, Webster 
Hydraulic pumps have a themselves a 
winner. They stand u tter to such tough, 
demanding day after abuse. When your 
hydraulic application for proven stamina to 
resist shock, with a reserve of quick response 
and compactness of overall design . . . be it for 
farm equipment or power shovels, then the man 
from Webster can help. Let him tell you 

about the complete Webster line of over 100 
different positive displacement gear type 
pumps and fluid motors. 


Write or call the man from Webster — 
@ good man to have on your design team. 


WEBSTER ELECTRIC 
MELROSE 3-35!1 
Hydraulic Pumps, Vaives & Fiuid Motors 
a Have THE MAN FROM 
Capacities: Pressures: Speeds: WEBSTER contact us— 
1/5 to 30 gpm. up to 1500 psi. up to 3600 rpm. F - Please send the following - ' 
0 Complete hydraulic cata- 
log of pumps and valves 


O New information or data 
as published 


Name 


‘a's 
Title 
Company 
Street 
City State 


FRANKLIN ADY. 
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® "Quad" Ring Stem Seals ““O"' Ring Cover Seals—No Gaskets 
Reduce Friction 
Large Ponape Provide Unrestricted Flow 


RIVETT 
POINTS 
x THE Way! 


Hardened Floating Piston — Precision Fitted Alloy Body Castings 


-with Floating Piston! 


Valve Stem is Independent of Valve Bore 
in Rivett Hydraulic Pipe Mounted Valves 


7 VALVE SELECTIONS! 
Other Fine Features Benefiting 
Types: Hand, foot, cam, solenoid, pilot, oil pressure, 


Your Circuit Design and Operation air pressure, flow control, check, deceleration, 
relief, unloading, sequence, counterbalance. 
@ “Quad” Ring Stem Seals Reduce Friction Sizes: 1". 1%". 1% 
@ Large Passages Provide Smooth, Full Capacity Flow Actions: Standard, spring-return, spring-centered, 
ball detent. 
@ Simple Design Assures Leakproof Operation Mountings: Pipe sod: panel ais 


@ Opens And Closes Smoothly, Positively P.S.1.: 1500 P.S.1.; 3000 P.S.1. oil service, 


f 
@ Operates Multi-Million Cycles At 1500 P. S. 1. 


RIVETT, INCORPORATED Dept. AH-3 
Brighton 35, Boston, Mass. 


THE BETTER YOU KNOW HYDRAULICS THE BETTER YOU LIKE 


Get Catalog No. 204 to aid your circuit design. Complete 
drawings, specifications, cut-away views, tables, diagrams! 


® QUAD RING" is the registered trademark of 
the Minnesota Rubver and Gasket Company. 
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Wherever your machinery is shipped... 


the performance and the name 
are the same around the world! 


K.. YEARS SHELL TELLUS OIL has been top-rated as 
both a lubricant and a control fluid for complex hydraulic Machinery manufacturers: 
systems. Its ability to combat foaming, oxidation, rust, Vous Ge 
sludge-formation and wear has earned it nation-wide Shell Tellus Oil that your domestic customers en- 
popularity. joy. And this same uniformity applies to 

You may be glad to know that the equipment you man- SHELL TURBO OIL — gives anti-wear lubrico- 
ufacture can get the same efficient protection in foreign tion for utility, industrial and marine turbines 
countries. Tellus* Oil is available to your foreign cus- SHELL ALVANIA GREASE— multi-purpose 
tomers from near-by points. It will be the same Tellus Oil industrial qreese, end @ complete tne of other 
that your domestic customers rely upon. Write Shell Oil ; 
Company, 50 West 50th St., New York 20, New York, or SHELL INDUSTRIAL LUBRICANTS 
100 Bush Street, San Francisco 6, California. 


Trademark 


SHELL TELLUS OIL 
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FILTERS 


WHEN YOU WANT 


> Continuous Micronic Clarity ‘ 
> At the Flow Rate and Pressure 
> Your Operations Require 


There’s a Fulflo Filter to meet your exact needs for 
micro-fine filtration of any hydraulic fluid — to pro- 
tect precision parts and extend fluid life. A wide va- 
riety of standard models handle all normal flow rates 
and pressures. Special models are engineered for flow 
rates up to 2000 gpm or pressures as high as 5000 psi, 
with minimum pressure drop. Fulflo Filters do not 
remove additives from oils. 

Fulflo Filters are especially designed for micronic 
clarification of fluids used where exceptionally precise 
tolerances are involved. Fulflo Filters employ 
Honeycomb Filter Tubes in a wide range of controlled 
densities to give you the exact degree of micronic 
clarity you need. For specific applications, special 
models can be engineered in a variety of sizes (single 
and multi-tube), containers and elements. 


The complete line of Commercial 
Filters products includes CFC (for- 
merly Honan-Crane) Hydraulic Oil 
Purifiers. Filter medium is Cranite 
(Fuller’s earth) for removal of soluble 
impurities as well as abrasive solids. 
CFC Purifiers quickly pay for them- 
selves by reducing oil consumption, 
preventing excessive wear of hydraulic 
parts, and _ safe-guarding against 
clogged valves and pistons. 


This rugged Fulflo Filter is tested at hydrostatic 
pressure of 10,000 pounds per square inch — to 
4000. ed Gt opereting pressures up to Commercial Filters Engineers are ready to help you with any problems involv- 

P ing fine filtration of hydraulic fluids. For technical literature, write to 
Department AH. 


Micro-Fine Filtration 


ae Low Cost Clarity COMMERCIAL FILTERS CORPORATION — 


MELROSE 76, MASSACHUSETTS 
Plants in Melrose, Massachusetts and Lebanon, Indiana ti Bas 


FULFLO FILTERS WITH GENUINE HONEYCOMB FILTER TUBES FOR CONTROLLED MICRONIC CLARITY * CFC MULTI-CARTRIDGE OIL FILTERS 
PURIVAC INSULATING OIL CONDITIONERS + DRI-PURE WATER-OIL SEPARATORS ¢ PRE-COAT FILTERS *« MAGNETIC SEPARATORS 


APPLIED HYDRAULICS 
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Graton & Knight . . . the world’s largest manu- _— packings . . . cups, flanges, U’s, V’s, etc. More, 
facturers of Industrial Leathers, pioneered the G & K offers a complete line of synthetic O-rings. 
manufacture of mechanical leather packings. For your mechanical sealing problems, check 

Today, in addition to complete facilities for these with your G & K representative. 
leather packings, G & K can furnish synthetic * * * * e. 


KNIGHT 


KNIGHT 
® 


WORCESTER, MASSACHUSETTS 
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Cut Hydraulic Flow Resistance... 


Specify HY DRALUSTER 


AXIOM: The smoother the surface, the less 
resistance offered. And here you see the inside of 
a section of HYDRALUSTER tubing . . . photographic 
proof of a super-smooth surface. 

Hydraluster is a cold-reduced, carbon steel tube for 
hydraulic and diesel application. Its exclusive finish 
is the reason that systems using Hydraluster are 
developing the highest rates of power efficiency and 
reaction time. 

Hydraluster has other advantages to offer the Orig- 
inal Equipment Manufacturer. Hydraluster is highly 
resistant to oxidation, even under the conditions im- 
posed by the newest, high-speed fluids. The result is 


Los Angeles 
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the Only “rifle-barrel” Tubing 


Tubing Company Division-Columbia Steel & Shafting Co. 


PITTSBURGH 30, PA. DEPT. NO. 30-10 


District Offices: 


greatly improved maintenance records. And the bright 
exterior finish of the tubing adds to the appearance 
and sales appeal of precision machinery. 

Produced in standard hydraulic sizes, Hydraluster 
is a premium tube sold at standard hydraulic tubing 
prices. 


SAMPLES and SPECIFICATIONS: Make the 
““rifle-barrel"’ test yourself. Your name on a com- 
pany letterhead will bring specifications, litera- 
ture and a sample of Hydraluster by return mail. 


Buffalo Chattanooga ° Chicago Cleveland 
Philadelphia Pittsburgh Milwavkee San Francisco 
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To supply dependable hydraulic power for crit 
_ applications, Eastern units are engineered to perform 
under extreme conditions. Compact design and vary- 


pump, 
motor drive, oil reservoir, chamber, 
bronze ten-micron filter, pressure regulating valve, 
filter relief valve, and expansion relief valve. 
specialized projects gre available. As illustrated 
‘below, Actuators combined Servo-valve and Actua- 


nt 


Available with either '4, or '2 
motor, in 28 V. D.C. or 400 Cycles 3 Phase © 
power, 
Available with various pump characteristics. 
_ Under certain operating conditions, units can 
made self-cooling. Example: H.P. Unit has 
a ‘continuous-duty oil-temperature rise above 
ambient of approximately 60°F. at sea level. 
"Pressure range from 0 to 1500 PSIG with ; 
compatible flow. 
Anodized aluminum body contains all 


PRESSURE POWER PUT 


7 


ttt 


++ 


rr? 


FLOW DIAGRAM 


AIRCRAFT-TYPE 
> ment illustrated ‘in detail presents a typical Eastern 
eer ether requirements can be satisfied with designs of 
\ 4 being produced by Eastern for custom-specified 
jobs. If your project involves equipment of this type, 
> 
at 
| 


about fluid power 


PNEUMATICS FOR SPEED AND ACCURACY 


For an aircraft application re- 
quiring extremely accurate coun- 
tersinking and complete maneu- 
verability, engineers at Glen L. 
Martin Company chose pneu- 
matics. A standard Airfeedrill was 
placed in a housing which gave it 
universal movement in the work- 
ing area, and a self-aligning device 


was added near the working end 
of the drill. Required accuracy 
was secured and the time required 


for this operation was reduced 
about 75 percent. 

@ Accuracy—The wing-skin and 
fuselage of a high speed jet plane 
contain thousands of flush-driven 
flat-head rivets and screws and 
each hole must be countersunk to 
a very close tolerance. 

@ Self-aligning——This feature 
consists of a gimbal attached to a 
standard Airfeedrill. It is com- 
posed of a metal ring approximate- 


ly 6 inches in diameter and holder 
for the drill. Three microswitches, 
located in the nose of the drill 
holder, control a solenoid which 
actuates the on and off operations 
of the drill. 

Unit is supported by arms from 
a base. A magnet for locking the 
drill in position, and an air cyl- 
inder for pressing the unit against 
the frame, are contained in this 
base. 
@ Operation—The operator 
moves a vertical handle actuating 
the air cylinder, which presses the 
unit against the skin and causes 
the drill to move to a 90-degree 
normal position. The micro- 
switches contact the skin during 
this operation and actuate the mag- 
net and solenoid. However. all 
three microswitches must make 
contact at this time. If one switch 
loses contact because of a devia- 
tion of the drill from the exact 
90-degree angle, the switch opens 
and stops the drill. Under the 
thrust developed by the drill, when 
the proper depth hsa been 1eached 
a pressure pad on the countersink 
forces the unit away from the skin, 
thus opening the microswitches 
and stopping the drill. vve 


Fluid Power For 
High Speed Assembly 


Without costly investment in 
custom fixtures, Wilton Tool Man- 
ufacturing Co. used air-powered 
hydraulics to increase production 
on high speed assembly opera- 
tions. Their PowRarm provides in- 


Continued on page 32 
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New molded C/R cups* stand up tonger...cut down replacement costs 


Compare the wear on these piston cups shown in the 
unretouched photographs above. They were tested in a 
hydraulic cylinder at 6000 p.s.i. for 3000 cycles. The one at 
the right is a Sirvis-Conpor molded leather cup. The other 
is a conventional leather cup. Features of the C/R molded 
cup that make it so obviously superior are greater density, 
the sharp, rather than rounded heel, and the fact that it is 
pre-formed to the shape which conventional cups are forced 
to assume under pressure. This eliminates operational stress 
and flexing that conventional cups undergo, and contrib- 
utes greatly to longer service life. 


* Available in J.1.C. standard and other popular sizes. 
Write for complete size list. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1203 Elston Avenue Chicago 22, Iilinois. 


Offices in 55 Principal Cities. See your telephone book. 


in Canada: Distributed by Chicago Rawhide Mfg. Co. 
of Canada, Ltd., Hamilton, Ontario 


Export Sales: Geon International Corp., Great Neck, New York 


Right now, molded C/R cups are providing greatly in- 
creased service life in hydraulic cylinders in such heavy duty 
applications as farm and road building equipment and steel 
mill equipment at oil pressures up to 3500 p.s.i., and 150 
p.s.i. in air cylinders. If you face a difficult packing problem 
that requires high durability and efficiency . . . it will pay 
you to consider this new, improved C/R design. 


SIRVIS DIVISION 


CHICAGO 
RAWHIDE 


Other C/R Products 


C/R Shaft & End Face Seals « Sirvene (synthetic rubber) 
molded pliable parts e C/R Non-metallic Gears 
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GUARANTEE 


SUPERIOR 


Special formulas developed 
for specific or unusual 
conditions. Will not cut 
or stick to the shaft 
under ordinary operating 
conditions. Carry on 
during temporary 
lubrication failures. 
Absolutely will not 
powder in severest 


service. 


Highest quality 


machining to 


precisely controlled 
tolerances. Difficult oil 
grooving .. . smooth grooves, 
even around acute bends 
sharp edges or 
burrs . . . remarkably 
better lubrication. Also 
available rough cast. 


The 
Amouran Cu 


“Bearing Specialists Since 1919" 


1303 Oberlin Avenue, Lorain, Ohio, U.S.A. 


Please send free literature and service data 
sheets on Promet Bronze. 


SERVICE 


condition of operation 
for recommendations, 
quotations, literature 


COMPANY _ 


STREET 
CITY & STATE 
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stant positioning of work pieces fittings. The hydraulic booster, 

to any desired angle and leaves supplying the locking force, oper- 

both of the operator’s hands free. ates off the factory air line at 60 
to 100 psi. 


Advantages—Complete assem- 
bly can be quickly installed on any 
work bench or station. Work 
weight capacity is 105 pounds at 
100 psi air input. This device can 
be applied to a wide range of as- 
sembly operations. vv 


7th National Materials 
Handling Conference 


In conjunction with the National 
Materials Handling Exposition, the 
7th National Materials Handling 
Conference of the American Mate- 
rial Handling Society, will be held 
in Convention Hall, Philadelphia. 
@ Components— Unit consists Pa., April 29th through May 3rd. 


of a work positioner, an air-hy- About 250 companies will exhibit, 
draulic booster cylinder, foot ped- 
al control, and necessary hoses and Continued on page 34 


BRIEF NOTES 


SMALLER FACTORIES, BUT MORE PRODUCTION .. . According to 
Ralph E. Cross, executive vice president of the Cross Company, 
this will be possible with atomic power and the flexibility of automa- 
tion. His company is a large producer of special machines and makes 
extensive use of fluid power. 


HYDRAULICS STILL IN ITS INFANCY .. . Continued rapid expansion 
of the hydraulics field was predicted by David J. Munroe, president 
of Webster Electric Company. His firm expects over 10 percent 
increase in business this year, mostly in hydraulic equipment. 


this small solenoid valve controls air at 1000 F under 4,000 psi. See 
description in New Products section. 


WELDED VERSUS THREADED PIPE .. .H. A. Sosnin of Tube Turns 
points to a trend toward welding lines from 1/2-inch up. Lower 
cost, improved flow conditions and reduced maintenance are 


achieved. 


STEEL O-RINGS FOR AIRCRAFT . . . Tomorrow's jets will encounter 
increasingly higher temperatures. Research by Republic Aviation 
and other aircraft manufacturers indicates that stainless steel O- 
Rings can be used as a face seal in cylinders and valves operating 
at 500 F and higher. 


EXTREME SERVICE VALVE. . . Developed by Marotta Valve Corporation, 
! 
te 
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No matter how efficiently designed your hydraulic equipment 

may be, in operation its dependability rests . . . year in and 

year out . . . on the motors you select to power it. That’s why 

manufacturers and users of hydraulic machinery, from simple 

pumps to the largest presses, are specifying Howell motors in 

ever increasing numbers. Here are a few of the reasons: HYDRAULIC PRESSES 


DIE CASTING MACHINES 
EXTRA DEPENDABILITY that chalienges the years. Howell’s new principle 
of heat-source ventilation . . . double sealed bearings . . . tough rolled 
steel frames and precision fitted cast iron end plates . . . these and many 
more are plus values that count! 
AN UNSURPASSED REPUTATION for engineering excellence and quality HYDRAULIC 
manufacture . . . built up by Howell in over 40 years of serving in- ELEVATOR UNITS 
dustry’s motor requirements. 
TOPS IN APPEARANCE. No other industrial motors have such smooth, 
unbroken contours . . . without an external fin or rib to mar their looks 
or catch dust deposits. 


Howell makes virtually every type of AC industrial motors . .. frac- € 


EXTRUDERS 


tional and integral to 300 hp, in all standard enclosures, in both rerated () 
and non-rerated frame sizes, and in many pump mountings. Howell part FLUID TRANSMISSION 
winding motors, for economical reduced voltage starting of pumps may 
be of special interest to you. 

Howell motors are specified and used by these leading manufacturers of hydraulic equipment: 


The Denison Engineering Co. @ Hydraulic Press Manufacturing Co. @ Rotary Lift Co. @ Globe Hoist Co. @ Borg-Warner, Inc. 
Hansen Manufacturing Co. @ Ex-Cello-O Corporation 


A Howell sales engineer can give you valuable assist- 

ance on any motor application. Wire or ’phone collect 

.. + or drop us a line ... you'll get prompt action. 

Howell Electric Motors Co., Howell, Michigan. HOWELL moiors 
-+-Pprecision built for industry since 1915 
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WHAT ARE YOUR 
REQUIREMENTS IN A 


ROTARY PUMP? 


Today perhaps your requirements are for hydraulic applica- 
tions .. . next week for processing equipment .. . next month for 
pressure lubrication on industrial equipment. Whatever the 
need, Roper has the right pump for you—to do the job better! 


ROPER DESIGNS AND 
BUILDS CUSTOM PUMPS 
Roper’s basic principle employing two equal size pumping 
gears lends itself to wide flexibility in designing custom 
pumps. You name the P.S.I., the G.P.M., the port arrange- 


ment required, plus other data and we'll work with you in 
developing rugged, dependable equipment. 


MANY STANDARD ROPERS 
ARE ADAPTABLE TO YOUR NEEDS 


With a large selection of both standard and special units 
from which to choose, substantial savings in designing and 
engineering costs can be affected. A look at your specifica- 
tions will tell us if such standard Ropers can be adapted or 
modified for your needs 


Send for Free Booklet 
"HOW TO SOLVE PUMPING PROBLEMS” 


GEO. D. ROPER CORPORATION, 703 BLACKHAWK PARK AVE., ROCKFORD, ILL. 


BRIER S/ 
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and both the show and the confer- 
ence will have as their theme, “Ma- 
terials Handling, Key to Automa- 
tion.” Annual awards and honors 
will be presented at the Society’s 
annual banquet on May Ist at the 
Bellevue-Stratford Hotel. vvv 


Hydraulic Fingers 
Permit Alternating 
of Cylinder Heads 


In designing this automotive 
cylinder head assembly and test- 
ing machine, Snyder Tool & En- 
gineering Co. made extensive use 
of hydraulics. Machine automatic- 
ally applies sealing compound and 
three welch plugs to three holes 
in the head; air tests for leaks and 
rejects faulty heads; and unloads 
the head and plug assembly on a 
conveyor line. 

This machine is powered by 
two individual hydraulic power 
units. 


Hydraulic operations—Hy- 
draulic powered plungers press the 
welch plugs into the cylinder 
heads. Heads are transferred be- 
tween stations by a hydraulic 
powered, walking beam type nest. 
An unusual feature is provided 
by the hydraulically operated 
fingers which move one head to 
one side of the machine and the 
following head to the other side. 
This permits alternately making 

right and left hand heads. 
Rejected heads are removed 
from the line by six hydraulically 
operated overhead transfer bars. 
Repaired heads are returned to 
the line by the same means. Fin- 
ished heads are unloaded onto 
a conveyor. vvv 
Continued on page 36 
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FLUID PRESSURE 


BOOSTERS 


? a e Save space, weight and investment cost by re- 


placing pump installations in many applications 


e Less costly to install, operate and maintain 


poost 
80 PSI 


Input Range: 40 to 
3000 psi Air or Fluid 


TO 
2000 PSI 
HYDRAULIC 
PRESSURE 


Output Range: 200 to 
10,000 psi Fluid 


e Hold pressure indefinitely without the motion 
and heat generation of ordinary pump circuits 


e Provide—at point of cylinder thrust—more effi- 
cient power with less weight in less space than 
direct driven air cylinders 


e Save up to 95%, of air consumed by direct driven 
air cylinders 

e Operate at speeds of 30 to 450 strokes per 
minute 


NOTE: In addition to its most complete line of ‘'Custom-Built'* 
Boosters available on normal delivery, Miller offers 5” bore 25 
to 1 ratio, boosters for i diate delivery in either 6” or 12” 
stroke. Write for data and prices. 


ESPECIALLY RECOMMENDED FOR 


WELDING 

| PUNCHING 

CLAMPING 

FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST e RIVETI N G 

Other Miller products include: Air cylinders, 1%” to 20” Bores, e CRIMPIN G 


200 PSI operation; low pressure hydraulic cylinders, 1%” to 6” 


bores for 500 PSI operation, 8” to 14” bores for 250 PSI; high o P RES SING 


pressure hydraulic cylinders, 1” to 12” bores, 2000-3000 PSI 
operation. All ting styles availabl 


and similar applications 


SALES AND SERVICE FROM COAST TO COAST MILLER FLUID POWER oe! 2s 


CLEVELAND * YOUNGSTOWN « DAYTON ¢ PITTSBURGH « PHILADELPHIA « 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS yf 2008 N. Hawthorne Ave. ad Melrose Park, Ill. 
e MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 


SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
@ HOUSTON + TORONTO, CANADA ond OTHER AREAS 


AIR & HYDRAULIC CYLINDERS + BOOSTERS + ACCUMULATORS 
COUNTERBALANCE CYLINDERS 
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This new booklet... 


. . « tells you how Carpipe’s Ucon Brand hydro- 
lubes spell safety for you, your plant, and your 
employees. 

Yes, industrial experience over a period of 
more than 10 years has shown that the common 
fire hazards connected with hydraulic operations 
are eliminated when Ucon hydrolubes are used. 
So, why not find out how the fire-resistance, 
outstanding anti-wear characteristics, and corrosion 
protection of new and improved Ucon hydrolube 
“CP”-type fluids can help spell safety for you. Write 
for ““Ucon Hydrolubes Spell Safety,’ Form 40134. 


BRIER S/ 
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A Division of Union Carbide end Carbon Corporation 
30 East 42nd Street [TTS New York 17, New York 


“Ucon” is registered trede-mork of Union Corbide. 
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Industrial Use of 
Molded Hydraulic Seals 


. . will be discussed by E. J. 
Parker at the March 29th meeting 
of the Fluid Power Division, 
ASME Philadelphia Chapter. 

Parker is application engineer 
at Linear, Inc., and has an exten- 
sive background in the field of 
fluid power. He has patented a 
number of applications, and has 
written a series of articles for 
APPLIED HYDRAULICS on O-Rings 
which will be published in the 


May, June and July issues. YY 


Hydraulic and pneumatic safety valves 
up to 8 x 10 size can be tested on this 
semi-portable valve testing station de- 
veloped by Farris Engineering Corpora- 
tion. An air-powered, 60 to | ratio, 
booster pump furnishes hydraulic pres- 
sure up to 6000 psi. Unit contains air 
tanks and compressors to deliver air at 


500 psi. 


Air Conveyor 
Permits Bulk Handling 


A pneumatic conveyor system 
allows this bakery which is not 
located on a railroad siding, to 
take advantage of bulk rail ship- 
ments. In this air conveyor system, 
designed by The Fuller Company, 
subsidiary of General American 
Transportation Corporation, the 
only thing that moves is the bulk 
material. 

e@ Air lift—Two motors on the 
ground floor of the transfer house 
power the system. A 40 hp motor 


Continued on page 40 
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Photo shows hairline contact of LPD Clipper Seal which provides negligible 
torque when seal is tested on dry run of torque measuring apparatus. 


Torque... 


How J-M Clipper Oil Seals cut shaft drag 


line contact minimizes interference... 
provides cooler running 


Take a close look at the lip of a Johns-Manville 
Clipper Seal. You’ll see how the bearing area has 
been narrowed down to a sharp line contact. That’s 
why you get less power consumption and lower oper- 
ating temperatures when you use Clipper Seals to 
seal in lubricant, seal out dirt. 

What’s more, this line contact requires less lubri- 
cation and yet receives far more in proportion to its 
surface than any other design. It all adds up to 
greater sealing efficiency and longer seal life for 


Clipper Seal users. This exclusive line contact fea- 
ture is provided on all LPD Clipper Seal designs 
which are adaptable to most applications. 

Lower torque is only one of many advantages you 
get with J-M Clipper Seals. Precision moulded from 
a variety of corrosion-resistant compounds specially 
developed for each service, they provide maximum 
sealing ability, long life, wide adaptability and easy 
installation. For more information on the complete 
line of Clipper Seals, write for new 28-page illus- 
trated brochure PK-71A. Address Johns-Manville, 
Box 14, New York 16, N. Y. In Canada: 565 Lake- 
shore Road East, Port Credit, Ontario. 


Jonns-manville CLIPPER SEALS 
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Industrial Pressures Up To 125 psig 
Capacities to 3300 cfm 


When you need such performance, it will pay you to specify Fuller vane-type Rotary 
Compressors. They provide the simplest, most economical and most reliable source of 
compressed air for all pneumatic plant services. 

These compressors have a minimum number of moving parts, (rotor, blades and 
bearings) employ direct-connected motor drive, and operate with an incredible lack of 
vibration. They run for days without requiring operational attention, and are ideal for 
continuous service in out-of-the-way locations. 


Detailed information on design characteristics, and typical applications will be 
forwarded promptly on request. 


= FULLER COMPANY, 142 Bridge St., Catasauqua, Pa. 
ll er GENERAL AMERICAN TRANSPORTATION CORPORATION SUBSIDIARY 
Chicago San Francisco + Los Angeles + Seattle + Birmingham 


...» pioneers in harnessing AIR 
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O-M Series TH 
Hydraulic 2000 
Meets JIC Standards 


New 0-M High Pressure Hydraulic 


Cylinder equipped with Removable Rod Gland Cartrides 


The O-M-engineered removable Rod Gland Car- 
tridge, exclusive with the O-M Series TH Hydraulic 
Cylinders, incorporates all the features essential to 
peak performance and minimum maintenance. It is 
constructed with a heavy wall steel shell threaded for 
quick, easy removal, and accurately piloted in rod 
head to assure perfect alignment. In most applications 
cartridge can be removed easily without removing 
mounts or the rod nuts. You simply loosen and re- 
move with a spanner wrench. 

A Rod Packing — Vee type, non-adjustable, self-compen- 
sating, rod gland packing provides multiple lip seal 
with excellent pressure sensitivity and long life. 

B Rod Bearing — Extra long, bronze rod bearing provides 
large bearing surface located well forward for maxi- 
mum support of piston rod. 

C Cartridge “O” Ring Seal — With leather back-up washer 
provides positive seal and acts as friction lock to retain 
cartridge. 

D Rod Wiper — Homogeneous lip type located well for- 
ward to prevent accumulation of dirt in pocket. Metal- 
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lic scraper (AN approved) available and interchange- 
able with wiper. 


E Pilot—O.D. of cartridge serves as pilot for cylinders 
mounted on rod end. 


O-M Series TH High Pressure Hydraulic (oil) Cylin- 
ders—conservatively rated at 2000 P.S.I.—are available 
in bore sizes 114 to 8-inch inclusive. Descriptive drawings 
of cylinder, mounts, mounting brackets and capacity 
chart are included in the new O-M Bulletin 105. Mail 
coupon for your FREE copy today. P 

ENGINEERING SERVICE — consult an Ortman-Miller rep- 

resentative regarding your hydraulic or pneumatic prob- 

lems. His broad experience with standard and special 


cylinder applications is available to you without obliga- 
tion. Use convenient coupon. 


ORTMAN-MILLER 


MACHINE COMPANY 
1 143rd Street, Hammond, | Ed 


(CD Have representative call. C) Send Bulletin 105. 
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OUT 


of Hydraulic Systems 


REDUCE the 
RISK of 
BREAKDOWNS 
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creates the suction of about 5 
pounds which empties the hopper 
cars and lifts the ingredients to 
the top of the house. Dropping 


from the top to the ground floor 
of the house, the ingredients are 
sifted, filtered and weighed as nec- 
essary. Then a 60 hp motor blows 


the materials from the transfer 
house to the bins in the silos in 
the storage building. 


Advantages—-Pneumatic con- 
veyors are often quite economical 
to operate, since only the product 
moves. Materials can be conveyed 
up, down, underground, through 
walls, around corners—any place 
that pipes can be run. Air systems 
are self-cleaning and offer maxi- 
mum protection against contam- 
ination, infestation, and the haz- 
ards of dust. Blending, batching 
and weighing can be done en 
route. Any type of dry, or at least 
non-sticky, granular or pulverized 
bulk material can be handled. 
Even lumpy material up to 2 
inches in size has been successfully 


handled by air. — 
Continued on page 42 


with 


Permanent Magnet 
Separators 


A stack of soft steel grids (one 
grid shown above) is magnet- 


ized by powerful permanent 
magnets. The strong magnetic 
pull, adjacent to hundreds or 
thousands of feet of grid edges, 
catch and hold extremely fine 
ferrous particles which, other- 
wise, would wear or score pre- 
cision fitted parts . . . make 
valves stick or clog small open- 


ings. Hydraulic test bench incorporates functions of several devices in one com- 
| pact unit for leak, hydrostatic pressure, flow and cycling tests of compo- 
nents used in hydraulically operated circuit breakers. Unit has flow capa- 
bilities to 500 gpm with standard pressures from 0 to 5000 psi and can 
provide hydrostatic pressures up to 20,000 psi. Its pressure switches and 
relief valves can be accurately preset and gauges calibrated for aopracy- 
Water-cooled heat transfer units permit continuous operation indefinitely 
without overheating. Bench was designed and installed by Allis-Chalmers 
engineers in cooperation with Hydraulic Engineering Co., Brookline, Mass. 


Write today for 
BULLETIN PM-65 


S. G. FRANTZ CO., Inc. 


Brunswick Pike & Kline Ave. 
P. ©. Box 1138 Trenton 6, N. J. 
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Aeroquip Hose Lines with Reusable Fittings 
—the Answer to Hydraulic Design Problems 


HUNTINGDON INDUSTRIES USES AEROQUIP 
ON AUTOMATIC ASSEMBLY MACHINERY 


Aeroquip Hose Lines simplify 
fabrication of complex hy- 
draulic systems on automatic 
partition assembling machinery made by Huntingdon Indus- 
tries, Meadowbrook, Pa. With Aeroquip Bulk Hose and 
Reusable Fittings, Huntingdon personnel assemble hose lines 
of any length quickly, easily, using ordinary bench tools. 
Simplify your hydraulic design problems with these Aero- 
quip Hose Lines: 1509 Hose for petroleum and water base 
systems up to 5000 psi.; 1503 and 1502 Hose for petroleum 
and water base systems up to 3000 psi.; 1546 Hose for 
fire resistant phosphate ester base systems up to 5000 psi.; 
1532 Hose for fire resistant phosphate ester base systems se. es 
up to 3000 psi. Write for full information; see our catalog Aeroquip Flexible Hose Lines ore easy to install, even in confined spaces as 
pages in Sweet's Product Design File, Section 6d. the hydraulic positioning table on this automatic partition assembler, 


Using Aeroquip Bulk Hose and Reusable Fittings, hose lines of standard or On this hydraulic motor, Aeroquip Hose Lines give long dependable 
varying lengths can be made up quickly by Huntingdon personnel. service. When replacement lines are needed, they can be made quickly. 


\erog 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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EXTURE engineering keeps Dar- 

cova Pumcups far ahead of ordinary 
piston packing. For example: Pumcups 
operate at full efficiency throughout 
their entire life. Fluid slippage is vir- 
tually eliminated. 

Moreover, you can count on much 
longer service . .. users report Darcova 
Pumcups outlast other packing at least 
3 to 1! 

Write for all the facts on Darcova 
efficiency: Bulletin No. 4502 on Pum- 
cups for air and hydraulic mechanisms; 
No. 4401 on Pumcups for reciprocating 


pumps. 


... famous for 


© PUMPING EFFICIENCY 
® LOWER COST 
® LONGER SERVICE 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 15, Pa. 


PUMCUPS 
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Hydraulic Power 
Helps Construct 
St. Lawrence Seaway 


Raising the 14,000 ton Jacques 
Cartier Bridge at Montreal calls 
for fine control and great lifting 
power—a “natural” for hydrau- 
lies. Tangyes of Canada Limited, 
subsidiary of Tangyes Limited, 
England, is furnishing the hydrau- 
lic equipment. 


e@ High lift——Fourteen approach 
spans will be raised. The span 
above the shipping channel will be 
lifted about 60 feet, and the other 
13 spans will be elevated as re- 
quired to maintain the necessary 
gradiants. 


@ Hydraulic units—For this 
job, 18—500 ton units and 12— 
400 ton units of special type are 
required. They are capable of op- 
erating under a wide range of 
temperature conditions. Work 
must continue in winter although 
the temperature may be as low as 
—20 degrees F. Unit design in- 
cludes mechanical means to hold 
the ram in any desired position 
when pressure in the cylinder is 
released. These units are also re- 
tracted by hydraulic pressure. 


@ Application—The 14 spans 
vary in length from 120 to 250 
feet, and are supported at each 
end on concrete piers. These piers 
form the jacking points with 4 
units positioned on each pier. 
These nests of 4 units of equal ca- 
pacity operate from one motor 
driven pressure pump which has 
4 equal, independent deliveries to 
operate each ram simultaneously. 

Hand operated, lever control 
valves, grouped in pairs, control 
directional movement. Spans will 


Continued on page 44 
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MACHINE DES@GN 
WITH THIS 


Save design time — save production costs. 

Eliminate cams, levers, gearing, linkages or 

other mechanical means for performing push, pull or lift 
motions. Design with air in mind. 


The Bellows Air Motor is a complete electrically-controlled 
air cylinder power unit with directional valve and speed 
controls built in. It requires only one air connection which 
can be made with flexible hose. Compact, space saving, it 
fits well into crowded quarters or on moving machine ele- 
ments. It is fast, responds to a starting impulse instantly. 
It is easily interlocked and synchronized with related ma- 
chine movements. Its quality and reliability has been proven 
in more than quarter of a million installations. 


The range of work it can do is limited only by the imagina- 
tion of the design engineer. 


Here in these quick reading pages is the full story of The 
Bellows Air Motor — what it is doing for others, what it 
can do for you. Address Dept. AH-357 The Bellows Co., Akron 


9, Ohio. Ask for Bulletin BM-25. In Canada, write Bellows 
Pneumatic Devices of Canada, Ltd., Toronto, Ontario. 


Bellows Co. 
AKRON 9,OHIO0 
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Helicoid Gages 
Helicoid gages 
set new 
standards 
of enduring 
accuracy, 
trouble-free 
service, 
and economy 


Acaloy 
Flanged Case 


Industry has found in the HELICOID 
Gage, the most durable and efficient 
instrument ever devised to meet 
pressure-indicating requirements. 


No Gears—No Teeth to Wear Out! 
The exclusive HELICOID Movement is a 
simple, gearless cam-and-roller design 

with no teeth to wear out. It provides 
long and trouble-free service with a 
minimum of maintenance. 


Sustained Accuracy—Longer Life 

Because of advanced design, quality 

control in manufacture, and endless 

testing, HELICOID Gages produce more 

Phenet sensitive response to pressure changes. 

Turret Case * 

Their accuracy endures—even after 
millions of cycles. 


Lowest Cost per Gage per year 

These gearless gages go on performing 
day in and day out with little or no 
maintenance. This economy, together 
with long life, adds up to the fact that 


Acaloy 
Flush Case HELICOID Gages cost less per gage per 


year than any other gage you can buy. 


Gages for vacuum and compound service. 
Pressure ranges up to 20,000 psi. 


The Helicoid Movement 


Acaley 
Square Flush Case 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


) 929-H Connecticut Avenue + Bridgeport 2, Connecticut 


Ay 
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be raised 6 inches at a time during 
the many lifting stages. At the end 
of each lift the bridge will be sup- 
ported on concrete blocks while 
the rams retract for the next lift. 
At intervals of 2 feet of lift, con- 
crete courses will be poured to 
surround the concrete blocks on 
the pier, and set into one integral 
slab. vv" 


Hydraulic elevator pumping unit, fea- 
turing four hydraulic pumps for high 
capacity, was designed by Elevator 
Equipment & Supply Company. With a 
15 hp motor operating at 1750 rpm, the 
unit will lift a passenger elevator at 65 
fpm, or a 15,000 Ib. loader freight ele- 
vator at 45 fpm. With a larger motor, 
the unit could handle 8500 Ibs. at 70 
fpm. Hydraulic oil reservoir and all 
pump mechanisms are completely en- 
closed. The four pumps are belt driven 
from the one motor. 


Recent Publications 


Machine Design: By Joseph E. 
Shigley. Published by McGraw 
Hill, New York. 523 pages; illus- 
trated; Price $7.75. 

In this book the subject is treat- 
ed scientifically, and the author 
has shown the relationship be- 
tween design specifications and the 
method of analysis used in solu- 
tions. 

Part I gives a study of design 
of fundamental machine members, 
and develops basic design factors 
used in making engineering deci- 
sions. Part II applies these prin- 
ciples in the study of various de- 
Continued on page 46 
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SUN 


Aircraft 


Hydraulic Systems Tester 


with 


TUTHILL PUMPS 


The Model aut-30-A Sun Aircraft Hydraulic Systems 
Tester, shown here, has a tough assignment. Designed 
to simultaneously test in the field the hydraulic systems 
on two jet aircraft, without operating the aircraft engines, 
the tester must function under rugged operating condi- 
tions. For example, it must operate at temperatures 
from —65°F to 130°F...at altitudes from sea level to 
6000 feet...at relative humidities from 95 to 100%. 
These unusual operating conditions obviously dictate 
the choice of a special and unusual hydraulic fluid. The 
fluid finally selected met all requirements but had one 
drawback—it was tough on hydraulic pumps. 

Like many others, Sun’s engineers found the answer 
to their pump problem at Tuthill. A special modification 
of Tuthill’s Model 4cB pump provided the backbone 
for the two separate hydraulic systems in Sun’s Tester. 
The Tuthill pump is used to supply booster service by 
supercharging on the suction side of a standard high- 
pressure hydraulic pump. This combination allows the 
Sun Tester to deliver hydraulic fluid at the rate of 20 
gpm at a pressure of 3000 psi through either or both of 


its two independent hydraulic systems. 
Model cs, used in the Sun Tester, is a compact, 


dependable, self-priming, positive displacement pump 
with a special Tuthill mechanical shaft seal and built-in 
ball bearings, designed for directional operation. With 
an economical first cost, it requires negligible mainte- 
nance resulting in extremely low operating costs. 

Model cs may provide the answer to your pump 
problem—or one of the other 750 models in the Tuthill 
line may supply your needs. If your requirements can 
not be met by one of our standard models, Tuthill 
engineers will work with you in developing a modifica- 
tion for your particular application. 

If you have a pump problem, your Tuthill 

representative probably has the answer. Why not call 
him today? 


| TUTHILL PUMP COMPANY 
981 East 95th Street, Chicago 19, Illinois 


Gentlemen: 
CD Please send me information on the Model C Series 


CD Please send information on the complete Tuthill line. 


NAME TITLE 


COMPANY 


STREET 


CITy 


TUTHILL PUMP COMPANY 


981 East 95th Street, Chicago 19, Illinois 


Canadian Affiliate: 
Ingersoll Machine & Too! Company, Ltd., Ingersoll, Ontario, Canada 


Tuthill Manufactures a Complete Line of 
Positive Displacement Rotary Pumps in 
Capacities from I to 200 GPM, for Pres- 
sures to 600 PSI, Speeds to 3600 RPM. 


PUMPS FOR 
YOUR PURPOSE 
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BROOKS LEADERSHIP 
achieved throGgh design’ 


ROTAMETERS 


a FULL LINE 


for every service 


Whatever your flow measure- 
ment or remote transmission needs 
... Brooks has the answer. More- 
over, it is a practical answer... 
because the same practical desi 
features are carried through the 
line. From Hi-Accuracy Flow Indi- 
cators to low-cost purge meters... 
from the well-known Ar-Met Ar- 
moured Meter to the new con- 
vertible electric or pneumatic flow 
transmitters, you'll find these com- 
mon features: self-alignment of 
essential parts, simplified cleaning 
and assembly, .and designs that 
eliminate troublesome line strain 
on the metering elements. 


You can depend on Brooks 
rotameter equipment for lowest final 
cost all down the line—because it 
has been performance-proven where 
it counts most: in daily service. 


Send for your copy of 
Bulletin 1106, a brief, 
well illustrated guide 
to Brooks Rotameters 
and Accessory 
Equipment. 


BROOKS ROTAMETER COMPANY 


357 L Street, Lansdale, Pa. «) 
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sign approaches to a group of 
common machine elements. 

One of the machine elements 
covered is hydraulic machines. 
Among the first decisions the de- 
signer must make is the method 
of transmitting power. In many 
cases the use of hydraulic ma- 
chines offers advantages over oth- 
er methods of power transmission. 
Characteristics of hydraulic power 
are listed and basic elements are 
discussed. Pumps, fluid motors, 
cylinders, piping and controls are 
covered, and several sketches of 
hydraulic circuits are given. Y¥¥ 


Air Operated 
Rod Straightening 
Machine 


Increased Savings—Foundry 
operators can use the same core 
rods and gaggers several times by 
means of a core rod straightener 


and shear machine manufactured 
by Wheelabrator Corporation. Be- 
sides making it possible to get 
maximum service out of a supply 


REMOVED 
TO SHOW 
OPERATION 


of steel rods, the machine greatly 

reduces labor requirements for re- 

claiming them. 

e@ Air at 90 psi—The machine 

will operate as fast as material can 

be fed into it. Two heavy alloy 
Continued on page 48 


Feature of this mo- 
bile crane designed by 
British Hoist & Crane 
Company Ltd., England, 
is the use of a tele- 
scoping boom. It per- 
mits the handling of 
loads inside covered ve- 
hicles with the chassis 
stationary. Hydraulic 
power is used for slew- 
ing, telescoping and 
raising the boom. The 
unit can lift loads up to 
two tons and pass under 
doors nine feet high 
and operate under ceil- 
ings of ten feet. 
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LEAKAGE DEMONSTRATOR 
PROVES SUNTAC 

CAN CUT OIL LOSS 

AS MUCH AS 75% 


Expensive equipment overhauls to stop leaks in 
hydraulic systems can often be avoided by a 
change to Suntac®. The exceptional antileak 
characteristics of Suntac oils can reduce oil 
losses as much as 75%, as can be proved in the 
leakage demonstrator. Some users have reported 
actual drops in oil leakage of 90%. 

Suntac oils give you lower lubrication costs, 
cleaner equipment and floors, safer working 
conditions. Their leak-reducing agent leaves no 
gummy film or residue. In addition, Suntac oils 
are fortified against oxidation to lengthen oil 
life...against rust and corrosion to lengthen 
equipment life. 

You'll find Suntac a money and time saver in 
your hydraulic systems...and a high-quality 
general-purpose oil for many other uses. 


WANT MORE SUNTAC FACTS? Ask your i 

Sun representative for Technical Bulletin i 
23. Or you can get full details, prices, and 

delivery information by writing to SUN OL ; 

1 

al 


ComPANY, Philadelphia 3, Pa., Dept. AH-8, 


Less oil loss with Suntac is proved by 
this leakage demonstrator. Suntac oil is ©Sun Oi! Company 
placed in one chamber, a straight mineral 


il of th i ity in the other. Both 


oils are pressured through sintered bronze 


bearings. At 100 psi the straight mineral SU N '@) IL co MPANY 


oil leaks out four times faster than Suntac. 
Philadelphia 3, Pa. 


In Canada: Sun Oil Company Limited, Toronto & Montreal ' 
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MEMBER OF NATIONAL FLUID POWER ASSOCIATION 


ECONOMAIR 
CYLINDERS 


TWO NEW BORE SIZES —1 2” and 4” now added to present 1%”, 


2” and 3” bores; for air or hydraulic service to 200 p.s.i. 


COMPACT—internal feed-ring locking of heads to cylinder 
barrels eliminates bulky head castings. 


INTERCHANGEABLE MOUNTING BRACKETS — flange, L-type, clevis 
mountings fully interchangeable for any desired arrangement 
without costly specials. 


NON-CORROSIVE CONSTRUCTION —barrels of seamless hard-drawn 
brass tubing, rods of ground and polished stainless steel, heads 
and piston of aluminum—with reliable, job-proved industrial 
“O" ring sealing throughout. 


CUSHION OR NON-CUSHION STANDARD TYPES. 


NEW AUDIO-VISUAL FLUID POWER TRAINING AIDS AVAILABLE 


Sound and color movies, slide presentations, and 
new PORTO-MOBILE training display now avail- 
able for plant meetings, etc. No obligation; call your 
local MODERNAIR sales outlet (see listing in Yel- 
low Section of your phone book) or write us for 
arrangements. 


ECONOMAIR series cylinders offer today’s best buy in 
quolity cylinders at truly competitive prices — why pay 
more and get less? Write today for 
complete specifications, prices. 
Dept. 83 


COMM MAM CORPORATION 
400 PREDA STREET 
SAN LEANDRO, CALIFORNIA 
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steel dies, one moveable and the 
other stationary, straighten one 
rod at a time. These dies close as 
a contracting square upon the 
work and straighten it by a blow 
delivered simultaneously on four 
sides. Big kinks in rods can be 
quickly removed first in the bend- 
ing jaws of the machine. One 
blow of the straightening dies does 
the rest. After straightening, the 
rods can be sheared on the ma- 
chine to the desired length. Com- 
pressed air at a minimum pres- 
sure of 90 psi will efficiently oper- 
ate the machine. Unit is rigidly 
constructed to withstand severe 
strains and stresses. Both the op- 
eration of the machine and the 
force of the blow are regulated 
by a hand lever which actuates an 
air throttling valve. vvv 


Fuel manifold tubing for aircraft is bent 
to shape in fixtures of this type. To hold 
tolerance of .015 inch diameter, seamless 
Inconel tubing is supplied by Superior 
Tube Company to meet rigid specifica- 
tions on diameter, wall thickness and 
chemical properties. 


Air-Operated 
Clutches and Brakes 


A press clutch controller pro- 
vides facilities for continuous and 
single-stroking and inching. The 
Pneumatics Division of Baldwin 
Instrument Co. Ltd., designed this 
unit to provide a versatile and 
functionally reliable control for 
air-operated clutches and brakes 
used on intermittently reciprocat- 
ing machines, such as crank press- 
es, press brakes, roll forging ma 
chines, and shears. 

Continuous stroking—On 
operating the start button, a sole- 


Continued on page 50 
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Be sure to see Parker 


for both tube and hose fittings! 


Here, from one convenient source, you can get the most 

advanced hydraulic fittings available . . . both tube and hose. 

For example, new Parker no-skive Hoze-lok fittings require 

no stripping of rubber-covered hydraulic hose. They're 

faster, easier to use and re-usable. Cc r = r 
Also, new Parker straight-thread tube fittings solve high- 

pressure hydraulic leakage problems resulting from tapered Hydraulic and fluid 

pipe threads. Straight threads are available on Triple-lok system components 

(the industrial standard flare tube fitting) and on Ferulok 

(flareless fitting for heavy steel tubing). 


TUBE & HOSE FITTINGS DIVISION 

Section 422-A 

The Parker Appliance Co. 

17325 Euclid Ave., Cleveland 12, Ohio 

(] Please send no-skive Hoze-lok Catalog 
No. 4433 

C) Triple-lok Catalog No. 4310 

() Ferulok Catalog No. 4320 


COMPANY. 


ADDRESS. 


No-skive Hoze-lok fittings need no Straight-thread tube fittings provide 
stripping of hose covers. Only two simple leakproof, trouble-free connections. No 
steps complete the make-up. Re-usable. overtightening. O-ring makes the seal. 


city. 
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WELDON 


FLUID METERING PUMPS noid valve is energized. This ex- 
Positive Displacement Rotor Type. For Industrial Applications, hausts the air-operated brake and 


Aircraft Anti-lcing and Aircroft Fuel. applies air via a restrictor valve 
to the clutch. This restrictor valve 


is necessary to be sure the brake 
is off before the clutch is engaged. 

Press commences continuous 
operation and continues until the 
stop button is depressed. Press 
will complete its stroke and come 
to rest at top dead-center. A cam- 
operated electrical switch discon- 
nects the supply to the solenoid 


IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 
filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 
combined internally for passage through a single port. 


valve when the press stops. When 
the valve is de-energized, the 
clutch is connected to exhaust and 
air is applied to the brake via the 
restrictor valve. This assures drive 
being disconnected from the press 
before the brake is applied. 

An emergency stop switch will 
stop the press no matter what 
mode of operation is used. Press 
will remain inoperative until the 
reset button is depressed. 


@ Single stroking—Start but- 
ton is operated, and after com- 
pleting one stroke and reaching 
top dead-center, press stops auto- 
- matically. This is effected by the 
Compact - Light Weight cam-operated switch. 
Send for Weldon Manual and Catalog with detailed . , 
specifications and installation drawings, covering the © Inching—Press continues to 
full range of Weldon pumps in various capacities. move with start button depressed 


Specify your requirements. and stops when button is released. 
Press stops at top dead-center even 


DON 100 ll ANY if start button is held down. But- 
l ton must be released momentarily 


3000 WOODHILL ROAD CLEVELAND 4, OH/O 
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Machine Tools And 
Power Transmission Equipment 
GU —A packaged sealing 


ionary se 
Stock sizes for shafts 


250 through 4.000. 


i desi 
the stuffin Seal, for installati ened | 
g bo on ou ts 
through 4.000 Sizes for shafts 


A Complete Line 
GITs SHAFT SEALS 
For Every Application 


nodern, mechanical, face-type seals are carried in stock — 
to save you time and money. Write for detailed dat 


GiITS BROS. MFG. @o. 


| Heavy Machine Tools Lubricting Devices And 


c-—A high-speed, 
seal, for more | 
| jnstallation in heavy indus 
\ machinery. sizes for 
‘250 through 4.000. 
STYLE - ctory- 
= t ‘ee for ‘the small-budget 
= Stock sizes for shafts 
| ) h 1 


Aircraft Engines And Accessories 
STYLE HH — Absolute minimal space 
(both radial and axiai) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 


—— Pu 
3 parts, Sox Rueged flexibinit 
siz Single or doub] uty. Only 
‘ = es for Shafts 250 thro e _Units, Stock 
N 
| wer “ate 


Squeezing out grinding wheels by the dozens 
this Birdsboro Press relies on a 
ROSS EXCHANGER for constant oil temperature 


Exerting up to 600 tons of pressure, this Birdsboro 
hydraulic press turns out approximately 45 grinding 
wheels during one curing period. 

A Ross Type BCF Exchanger keeps the hydraulic oil 
from over-heating and thinning, even under sustained 
pressures. Power losses are prevented, carbon deposits 
in the pump eliminated, and peak performance assured 
at all times. 

Ruggedly built to withstand punishing hydraulic 
shock, Ross Exchangers are unsurpassed for heat 
transfer efficiency. That’s why they are regularly 
installed to safeguard performance of numerous types 


and makes of hydraulic equipment: extrusion and 
metal drawing presses, stretch-wrap formers, die- 
casting machines, powdered metal presses, injection 
and compression molding machines. 

Completely pre-engineered and fully standardized, 
Ross Type BCF Exchangers are available in a wide 
range of sizes to meet your heat transfer requirements. 

Learn more about the efficiency of Ross Exchangers 
by requesting Bulletin 1.1K5. Write: Ross Heat 
Exchanger Division of American-Standard, Buffalo 5, 
N. Y. In Canada: American-Standard Products 
(Canada) Limited, Toronto 5, Ont. 


ROSS HEAT EXCHANGER 


Division of American - Standard 
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5 Oil Hydraulic Pumps 


Fig. 1 Combined Delivery of Large and Small Volume 
Cartridges at Low Pressure 


Two Vickers Vane Type pumping cartridges are mounted on the same 
shaft—in the same housing, driven by the same prime mover. One 
provides a large volume of oil while the other delivers a small volume. 
These Vickers Two-Pressure Pumps have proved advantageous in a 
wide variety of applications. 


For example, in closing a press or in rapid advance, both pump car- 
tridges work together, supplying maximum volume for quick operation 
(see Fig. 1). When the press is closed and compression begins, or when 
the tool goes into feed immediately prior to beginning the cut, the large 
volume cartridge is automatically unloaded to the reservoir at zero 
pressure (see Fig. 2). The small volume cartridge alone then provides 
the lower volume required at high pressure. 


These Vickers Two-Pressure Pumps are most economical in power 
consumption for such two-pressure operation. The reason for this is 
that a small-volume pump working at full capacity is MORE EFFICIENT 
than a large-volume pump working at partial capacity. Regardless 
of momentary delivery, the internal leakage of any pump is propor- 
tional to its size and operating pressure. The chart (Fig. 3) shows an 
interesting comparison between a Vickers Two-Pressure (Two-Volume) 
Pump and a variable volume vane type pump on a press circuit. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1474 © Detroit 32, Michigan 


COMPRESSION HOLDING 


High Volume @ Low Pres- 
sure for fast closing, rapid 
advance, and rapid return. 


Fig. 2 Delivering Small Volume at High Pressure 


HH ++ 


POWER. SAVED | 
++ +++ 


VARIABLE VOLUME VANE PUMP | | 


(SECONDS) 


approximately 50% with a resultant saving in heat in the system. 


Like all Vickers Vane Pumps, these two-pressure pumps have the 
hydraulic balance feature that relieves bearings of all pressure loads 
(one of the major causes of wear). Cartridge construction enables 
customer to service in his own plant instead of returning to factory 
should repairs be necessary. Relief and unloading valves are integral 

. minimizing piping and connections. Complete range of sizes 


up to 48 gpm. For additional information, ask for Bulletin 54-70a. 
6895 
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Piston type 
oil-relief 
hydraulic 


es} by-pass valves 
for Oo. E. or 
replacement 


Low price and high quality 
make FULFLO Pressure 
Control Valves a natural 
choice for O.E.M. installa- 
tion. The service they deliver 
dependable, 
trouble-free . . . makes them 
ideal from the equipment 
users’ viewpoint too! Avail- 
able with “O” Ring or 
Gasket Seal. 


g 


. quiet, 


e Standard and Flanged models 
e Just 6 springs for pressures to 500% 
e Cast iron or brass bodies 
e Brass, steel or stainless pistons 
e Pipe sizes to 242" 
e SPECIALS to your requirements 


WRITE for “‘Fulflo Valves Mechanical Data 
Book,” free helpful reference 


THE FULFLO SPECIALTIES CO., Inc. 


415 Fancy Ave. « Blanchester, Ohio 
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Future Events 


March 13-15: Spring Meeting 
National Fluid Power Association. 
Hollywood Beach Hotel, Holly- 
wood-by-the-Sea, Florida. For in- 
formation contact Barrett Rogers, 
Executive Secretary, 1618 Orring- 
ton Avenue, Evanston, III. 


March 20-22: SAE Produc- 
tion Meeting and Forum, Hotel 
Statler, Buffalo, N. Y. 


March 25-27: American So- 
ciety of Tool Engineers Silver An- 
niversary Technical Meeting and 
Convention. Shamrock Hilton Ho- 
tel, Houston, Texas. Program Di- 
rector is L. S. Fletcher, 10700 
Puritan Avenue, Detroit 38, Mich. 


March 25-29: 10th Western 
Metal Congress and Exposition. 
Congress will be held at Ambassa- 
dor Hotel, exposition at Pan- 
Pacific Auditorium, Los Angeles, 
Calif. 

April 2-5: SAE Aeronautic 
Meeting, Aeronautic Production 
Forum, and Aircraft Engineering 
Display, Hotel Commodore, New 
York, N. Y. 


April 8-12: Annual National 
Spring Meeting of the American 
Welding Society. Hotel Sheraton, 
Philadelphia. For information 
write Robert T. Kenworthy, Expo- 
sition Management 12 East 41 St., 
New York 17, N. Y. 


April 29-May 3: National Ma- 
terials Handling Exposition, and 
7th National Materials Handling 
Conference of the American Mate- 
rial Handling Society, Convention 


Hall, Philadelphia, Pa. 


May 8-11: Spring Meeting of 
The Fluid Control Institute, Inc. 
Greenbrier Hotel, White Sulphur 
Springs, W. Va. 


June 9-14: Third Annual Au- 
tomation Seminar, Pennsylvania 
State University, University Park, 
Pa. For complete information and 
registration contact Chester Lin- 
sky, assistant professor of indus- 
trial engineering. 

October 17-18: The 13th An- 
nual Conference on Industrial Hy- 
draulics. Hotel Sherman, Chicago, 
Illinois. Raymond D. Meade is 
Conference Secretary. vvv 
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Now...Local Availability on 


Titeflex 


Flexible Metal Hose 


for conveying 
“Problem” Liquids and Gases! 


Titeflex Hose solves scores of problems in convey- 
ing organic and volatile liquids as well as corrosive 
gases. Connects moving and/or misaligned machine 
parts, other terminal joints. Withstands high 
extremes in temperature, pressure. Absorbs vibra- 
tion, shock, and flexing . . . with ease. Sizes %" to 
3” Other tough conveyance problems are solved 
with Titeflex flexible hose made of Terton* in 
sizes of 4" to 14”. 


Titeflex 
Qyick-Seal Couplings 


—the ideal “connecting mate”’ for Titeflex 
Hese or any other kind of quality hose. Con- 
nects or disconnects in ONE second and 
. .. the higher the pressure the tighter the 
seal! 


Both these time-tested products are avail- 
able for immediate shipment from distri- 
butors’ stocks in most areas. Otherwise 
write, wire, or telephone direct. 


*Du Pont trademark for its tetrafluoroethylene resin 


YOUR LOCAL 


Your one source 4 2 
for both Titeflex 


TITEFLEX, INC., 601 HENDEE STREET, SPRINGFIELD 4, MASS. 
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since Eh Whitney” 


Designed for the cotton industry, 
this new hydraulic press permits 
an operational economy which has 
been called “one of the most im- 
portant moves in the industry 
since Eli Whitney invented the 
cotton gin.” 

This press produces high density 
bales at the cotton gin, eliminating 
the need for extra compression of 
standard density bales before export 
shipment. Cotton bales from this 
press measure only 21” x 23” x 54”. 

The first cotton baling press of 
its size, it operates at a hydraulic 
pressure of 2,000 psi, and exerts a 
total force of 1,650,000 pounds. 
Both of its main hydraulic cyl- 
inders were made from 23” OD 
Acipco steel tubes. 

Because they are centrifugally 
spun, Acipco steel tubes possess a 
uniform, highly dense, non-direc- 
tional grain structure which is 
easier to machine, yet stronger and 
tougher. This quality, and others, 
can mean important economies in 
your application — both for you, 
and for your customer. Find out 
how by calling or writing your 
nearest Acipco distributor today. 


SIZE RANGE: Lengths up to 16° — longer 
lengths by welding tubes together. OD's 
from 2.25" to 50°; wall thicknesses from 
to 4” 

ANALYSES: All alloy grades in steel and 
cast iron, including heat and corrosion 
resistant stainless steels; plain carbon 
grades and special non-standard analyses 


CAST IRON PIPE Co. 


Special Products Division 
LEIRMINGHAM 


Versatile 
ACIPCO 


CENTRIFUGALLY Steel Tubes 


SPUN 

“Delta” High Density Press, manufactured by Continental 
Gin Company of Birmingham, Ala. for a California cotton 
gin. Photo courtesy C i Gin Company. 


lid 
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DISTRIBUTORS 


Austin-Hastings Co., Inc. J. M. Tull Metal & Supely Co. 
226 Binney St. 285 Marietta St. N. 
Cambridge 42, Mass. Atlanta, Ga 

Peter A. Frasse and Co., Inc. C. A. Roberts Company 
17 Grand St. 2401 Twenty-fifth Avenue 
New York 13, N.Y. Franklin Park, iil. 

Lyman Tube & Bearings, Ltd. Strong, Carlisle & Hammond Co. 
920 Ste. Sophie Lone 1392 W. Third St. 

Montreal 3, Canada Cleveland 13, Ohio 

Vinson Steel & Aluminum Co. Ducommun Metals & Supply Co. 

4606 Singleton Bivd. 4890 So. Alameda St. 

Dollas 7, Texas Los Angeles 54, Collif. 
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bonded with @ pliable, resilient rubber 
filling. This combination 10 
severe punishment afd is impervious to the 


action of hydraulic fluids, Aven 
fr re distortic 


Pile on thé pressure — 
even if the fhad oneesure falls to 


PATER 


ogi —dripepr: cik-pr. of — NOTH. 

can past Hallprens Patent Flak} Seals. Built 
high p cssure punshment, Halippepe-seals are. — 


OLDFIELD WORKS MIDDLESEX 


Tel: Molusey 2180 (8 lincs) 
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FROM DENISON 


For mobile equipment 
For special machinery 
For automation 


Denison’s exclusive cartridge construction. Side plates hydrau- 
lically loaded to maintain uniform pressure on rotor regardless 
of delivery pressure. 
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Continuous 2000 psi service 
in a versatile vane-type hydraulic pump 


FOR MOBILE EQUIPMENT, less weight, increased payload 


FOR SPECIAL MACHINERY, more power in less space 


FOR AUTOMATION, heavy-duty design for low maintenance 


@ Here are the important features you can 
engineer into your designs with Denison's 
new “T” Series balanced vane hydrau- 
lic pump. 


Long, efficient life because Denison’s 
fully-balanced vanes and rotors reduce wear 
on cam rings and thrust plates to give long 
pump life with minimum maintenance. 


Packs More Power in Less Space. 
Internal friction is lower, volumetric effi- 
ciency is higher. Actually packs 50 h. p. in 
less space than a conventional 3 h. p. electric 


motor where space and weightare a premium. 


Cold-Weather Starting, under severe 
weather conditions, to maintain construc- 
tion schedules. 


Fast, Easy On-the-Job Service because 
the complete pumping cartridge can be 
removed and replaced as a unit without 
special tools or skills. 


Write for complete engineering specifica- 
tions in Bulletin 200. Denison Engineering 
Division, American Brake Shoe Co., 1166 
Dublin Road, Columbus 16, Ohio. 


° 
° 


OPERATING PRESSURE PSs 


Hydraulically balanced vane con- 
struction cuts excessive wear on 
vane and cam ring ... for longer 
life, higher volumetric efficiency. 


Universal Mountings . .. may be mounted 

in any of four different positions —face, 

flange or bracket mounted. Operates clock- 
wise or counter-clockwise. 


Performance curve of "T Series” 
vane-type pump illustrates high 
volumetric efficiency. 


DENISON 
drOllica 


HYDRAULIC PRESSES » PUMPS * MOTORS + CONTROLS 
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Products 


Components, tools and equipment for fluid 
power systems. For more information fill 
in and mail post card bound in this issue. 


HYDRAULIC PUMP .. . for 5000 psi service 


Features: Micronic filter provides ing on size and rpm of driving 
100 percent filtration of fluid be- motor. 

fore entry to high pressure, axial Applications: Suitable for use on 
piston end. Complete range of die casting machines, large injec- 
mountings available. Axial rolling tion molding presses, double-acting 


or 4-way differential presses, calen- 


pistons are one-piece, alloy steel ores 
dar hold-downs and similar equip- 


with balanced-port valves. 


Specifications: Constant displace- ment. Unit can support high static 
ment pump is designed for heavy loads over long periods under ad- 
duty, continuous 3000 to 5000 psi verse conditions. 

operations at 3 to 10 hp. Capacities The Oilgear Company 

at 3000 psi range from 233 to Milwaukee, Wis. 

1090 cipm (1 to 5 gpm), depend- Circle 190 on Reader Service Card 


OIL FLOW DIVIDER ... has 10-95 percent range 


Application: Hydraulic engineers valve passes oil back to the sump 
with problems involving division when peak pressure of secondary 
of flow for two or more operations flow is reached. Unit permits two 
will be interested in this unit. simultaneous operations from one 
When pressure of the primary op- pump. It operates on low circula- 
eration begins to build up, flow tion pressure from the pump and 
to the secondary operation begins divides the flow in any desired 
to decrease. This means that on a proportion. Unaffected by tempera- 
fork truck, for instance, no power ture, its simple, compact design 
in lifting will be sacrificed to pow- and quiet, smooth operation make 
er steering. installation and service easy, and 
Features: Flow divider can be ad- free the system from noise. 

justed with an ordinary screw New Products Corporation 
driver to control flow over 10 to Skokie, Ill. 


95 percent range. Built-in relief Circle 191 on Reader Service Card 


VALVE MANIFOLD . . . speeds assembly 


2 rapey = Features: Unit can be adapted to rings seal inlet, outlet and wiring 


any type of control valve applica- ports. NPT threading of ports sim- 
tion. Combinations of single or plifies connection to supply and 
double-solenoid valves can be lugging of terminal pow 

mounted at any station on the man- Soaiiceilonn Available in 2 and 
ifold. 2, 3, and 4-way valves can 3 station types, with side or bottom 


be used in any combination. Re- cylinder porting to facilitate pip- 
mote-operated, speed-controlled, ing. Cylinder ports are % or ¥- 


and oil pilot valves can also be inch NPT. 

installed. For uniformly mounting Valvair Corporation 

2 to 6 or more valves, manifolds Akron, Ohio 

can be ganged by bolting the as- Circle 192 on Reader Service Card 


semblies together end-to-end. O- Continued on page 63 
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Here’s What Users Have to Say About 


MARVEL Synclinal FILTERS 


U. S. STEEL CO., Works Three-Stand Cold Reduction Mill— 


“Marvel Synclinal Filters are a part of the mill's main hydraulic system which operates Coil 
Cradle as well as other hydraulic machines”. 


JONES & LAUGHLIN STEEL CORP.,  ajiquippo Works— 


“Marvel Synclinal Filters proved their effectiveness when one of the motors on the hydro- 
static pipe testers broke down. A brass fitting was chewed up and jagged pieces of brass 
were carried into the oil stream. Any small piece of brass could also have caused a great 
deal of damage to the expensive equipment. However, when the unit was inspected, it was 
found that all metal particles had been filtered out by the Marvel Synclinal Filters and no 
damage had been done to the equipment nor was there any loss in operating time. Two 
filters are installed on each circuit so that one can serve as a by-pass while the other is 
being cleaned. Although it takes only about fifteen minutes to clean the mone! filter insert, 
even this short interruption in production could be costly in an operation of this size” 


P.R. MALLORY PLASTICS, INC. Supt. of Maintenance Leo Paszkiet reports— 


SUMP TYPE "We have one injection molding press here that was giving me a lot of trouble. In order to 

(cutaway) maintain our 24-hour-a-day schedule, | had to stop it every two or three weeks to service 
the filters. It was a troublesome, time consuming job but it had to be done. Even then, 
the machine never seemed to reach the productive capacity | knew it was capable of. Well, 
| had enough of that so | pulled out the original 3 filters and replaced them with three 
50 G.P.M. Sump type, Marvel Synclinal Filters. That was over 10 months ago. During all this 
time the machine was operating faster and smoother than it ever had before. There was no 
more slow down of production due to pressure loss, vibration, pump starvation, etc. On the 
basis of these results, we are installing Marvels on every hydraulic machine in our plant, 
except of course, those on which Marvel Synclinal Filters were installed as standard equip- 
ment by the manufacturer”. 


Many others reporting similar results are now specifying MARVEL 
SYNCLINAL FILTERS on all new hydraulic equipment—and Standardiz- 
ing with MARVEL SYNCLINAL FILTERS on all existing equipment. 


For Dependable Protection on All Hydraulic 
and Other Low Pressure Circulating Systems— 
Investigate MARVEL SYNCLINAL FILTERS 


| They Meet J. I. C. Standards 
§ | = FILTERS FOR ALL TYPES OF WATER FILTERS 


OVER 750 
Original 


FIRE-RESISTANT FLUIDS Equipment 


Both sump and line type filters have 


} 
Hf (X) if Marvel's most recent development is been adapted for use in all water Manufacturers 
a filter for the efficient filtration of filtering applications. No changes 
all types of fire-resistant fluids. have been made in the basic, bal- Now Install 


anced, synclinal design. MARVEL 
cies TYPE A SIZE FOR EVERY NEED SYNCLINAL 


(cutaway) 


Available for sump or line installation in capacities from 5 to 100 G.P.M. 
Greater capacities may be attained by multiple installation (as described in FILTERS 
catalog). Choice of mone! mesh sizes range from coarse 30 to fine 200. as 


IMMEDIATE DELIVERY! Standard 


Our complete data and dimensional charts of all Equipment! 
mod d sizes. Yo ord 
et IMMEDIATE DELIVERY rder a filter meet your specific requirements and 


MARVEL ENGINEERING COMPANY 
7227 N. Hamlin Ave., Chicago 45, Ill. PHONE: Juniper 8-6023 


Without obligation, please send me complete data on Marvel Synclinal Filters, as indicated: (AH-3) 
(C2 Catalog #107—For Hydraulic Oils, Coolants, Lubricants. 

0 Catalog #200—For Fire-resistant Hydraulic Fluids (Aqueous Base) 

0 Catelog #400—For Fire-resistant Hydraulic Fluids (Synthetic) 

Catalog #30i—For Water 

Name 

Company 
Address 
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Irs a little like the chicken and the egg, this matter 
of vision and leadership. Each complements the other. 
At least that is the case with The Weatherhead Com- 
pany. For instance, back in the middle thirties, it 


touk not only inborn leadership but also keen fore- 
sight to visualize the importance to industry of the 
now famous Weatherhead Ermeto flareless tube fitting. 


Today, wherever the function is motivated by hy- 
draulic power, Weatherhead Ermeto is industry's first 
choice. The Ermeto story is typical of many Weather- 
head products which continue to play important roles 
in our country’s phenomenal industrial achievements. 


FIRST IN HYDRAULIC CONNECTIONS 
THE WEATHERHEAD CO., FORT WAYNE DIVISION 
Dept. A-3, 128 West Washington Bivd., Fort Wayne, Indiona 
In Canada: The Weatherhead Co., Ltd., St. Thomas, Ontario 
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New Products / 


HYDRAULIC SELECTOR 
. +.» features high speed 
operation 


Features: Solenoid operated, 3-way, 
2-position valve offers very high 
speed of operation with continuous 
duty. Unit is lightweight, with no 
moving seals and has very low 
leakage. Designed to permit any 
3-way plumbing connections and 
operation, normally open or closed, 
with an operating pressure of 3000 
psi and a flow of 3 gpm at 55 psi 
pressure drop. Solenoid operates at 


18-30 volts DC, 24 ohms, and per- 
mits very high speed of operation 
suitable for aircraft anti-skid or 
other automatic control applica- 
tions. Solenoid is dry, impregnated, 
with a potted coil, and is completely 
separated from working fluid. 
Valve is g-inch tube size and uses 
corrosion resistant materials and 
finishes. 


Gladden Products Corporation 
Glendale, Calif. 
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CYCLE TIMER 
...» saves fluid power 


Designation: Percent-O-Cycle 

Specifications: Timer closes a con- 
tact for an adjustable interval in a 
fixed time cycle with repeat ac- 
curacies less than 1/10 percent. 
Standard time cycles are from 15 


March, 1957 


continued 


seconds to 8 hours. Unit measures 
3% x 3% x 5% inches. 

Features: Unit is a highly accurate, 
attractive and compact package 
which eliminates waste of power 
on filters, pumps, and other fluid 


power components. It is used as an 
alternate for rheostats and other 
variable voltage equipment. With- 
out auxiliary equipment, loads up 
to 25 amps at 150 volts, 60-cycle, 
may be handled. 
Hagen Manufacturing Company 
Moline, Ill. 
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AIR VALVE 
. controls at 1000 F 


Designation: MV36R 

Features: Pneumatic solenoid valve 
controls air temperatures to 1000 
F and air pressure to 4000 psi for 
flight or test stand applications. 
Final temperature rating is not yet 
established, but over 50 tests were 
made with line fluid temperatures 


between 700 and 1000 F. Under 
test. valve is normally closed. Flow 
characteristics are similar to those 
of an elbow fitting of the same 
size. Actuation time is less than 
050 second, and internal leakage 


Continued on next page 
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WEATHERHEAD 


ONLY COMPLETE SINGLE SOURCE FOR 
HYDRAULIC HOSE LINES AND FITTINGS 


STEEL TUBE FITTINGS 


Ermeto® Flareless and 
Flare-Twin S.A.E. 37° Flared 


BRASS TUBE FITTINGS 
S.A.E. 45° Flared e Inverted 
Flared ¢ Pipe ¢ Compression e 
Selfalign® e Threaded Sleeve e 
Drain and Shutoff Cocks 


HYDRAULIC HOSE, ENDS, 
ASSEMBLIES 
Bulk Hose ¢ Reusable Hose Ends 
Crimped and Swaged Hose 
Assemblies 


PUSH—PULL CONTROLS 


PLANTS 
Columbia City, Indiana 
Syracuse, Indiana 
Angola, Indiana 
Antwerp, Ohio 


WAREHOUSES 


Fort Wayne, Indiana 
Glendale, California 


DISTRIBUTORS 
Throughout The World 


FORT WAYNE DIVISION 
Fort Wayne, Indiana 
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Industrial Products A 
Hydraulic 


is negligible. Valve can also be 
Equip ment made for liquid oxygen and high 
: temperature hydraulic applications. 
for PEAK PERFORMANCE ADEL Hydraulic Specifications: Available in sizes 
Valves and Pumps are setting new and ever higher from %4 to 2 inches and 4 inch 
standards for precision in manufacturing and efficient AND tube size. Voltage is 24 DC. 
performance in operation. Following are but a few of the Marotta Valve Corporation 


wide variety of models to meet all operating conditions. Boonton, N. J. 
Circle 195 on Reader Service Card 


AIR TRAP 
. . + has system-power action 


Designation: Mag-Pneu-Power 

Operation: Trap discharges con- 
densate from compressed air lines 
by a combination of magnetic, 
pneumatic and automatic action. As 


4-way valves with spring-centered, spring-offset, condensate rises in the trap, the 
ond 1, 2, or 3 position detent action. 1500 psi. | float does not rise, but is hela 
Flows to 28 gpm. firmly in place by the magnet 
mounted on the pivot arm. When 
force build-up of the condensate 


For 1000 psi service with rated capacities at 
1800 rpm of from 1.5 to 46.8 gpm. 
4 


Comp ted type maintains constant flow over 
wide differential pressure range. No drain line 
required. 1500 psi. 


Relief, Sequence and Unloading valves. 
Direct or remote operation, 50 to 1500 psi 
range. 


prot 


ves 


overcomes the magnetic attraction, 
the float snaps open the pilot valve. 
Valves allow free flow in one direction only, | Ait enters the pilot valve, flows 
Many variations available. 3000 psi. down the stem and up under the 
piston, forcing the piston assembly 
upward, which opens the main dis- 


d charge valve. System pressure forces 
the condensate into the discharge 
outlet. Piston mechanism is com- 


Tri-State Supply Company 
E PRECISION — pletely sealed off to prevent dam- 


2 or 3 position detent. With or without dog 
or lever. Can be used as 4-way valve in small 
circuits. 1000 psi. 


. 
. 
2 
. 
. 
. 
. 
. 
. 
. 
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Scott Eauioment & age or clogging. Pressure range of 

P R D U the trap 10 to 200 psi. 
DIVISION OF GENERAL METALS Cleveland 15, Ome” Hankison Corporation 
Pe. 


BURBANK, CALIFORNIA * HUNTINGTON, WEST VIRGINIA Russ Chamberiin Company 
Manufacturers of | MARINE & INDUSTRIAL PENNSYLVANI 
A- ircle 196 on Reader Service Card 
HYDRAULIC CONTROL EQUIPMENT Frank T-Donnelly Company Circle 196 on Reade ce Ca 


4 Pittsburgh 38, 
INDIANA RHODE ISLAND - 
° Neff Engineering Co Lincoin Supply Company 
Air-Draulics Company Fort wayne §, Indiana Pawtucket, Rhode Island 
Phoenix, Arizona MICHIGAN - TEXAS - 
CALIFORNIA - industrial Alr & Hydraulic Air-Draulic Equipment Company 
Houston, Texas 


For more NEW 
Engineering & Suey Co 
missoun Robe Sons PRODUCT reviews 


Haske! Engineering & Supply Co. rt Taylor & 
San Francisco 3, California Corby Supply Company Salt Lake City 10, Utah 
CONNECTICUT - St. Louis, Missour WASHINGTON - 
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@@ the right hydraulic hose assembly 


for every need 


For the first time a world-known hose manu- 
facturer offers a correct hydraulic hose assembly for 
every industrial need . . . bulldozers, concrete mixers, 
dump trucks, farm machinery, grease racks, power 
shovels. 

This means you can get quickly, correct lengths of high- 
est quality Gates Hydraulic Hose ready-fitted with exactly 
the permanent or re-usable couplings you want. 


Over-all quality control and a nation-wide service organi- 
zation put Gates in a unique position to assist manufacturers 
of machines, vehicles and implements with hydraulic system 
applications. 


GATES 
ere in the Consult the yellow pages of 


Netiow Fuges your phone book for your nearest 
Gates Engineering Office. 


The Gates Rubber Co., Denver, Colorado 


ates Hydraul 


Circle 63 on Reader Service Card 


Gates High Pressure 
Hydraulic Hose (54MB) 


meets or exceeds 
SAE specifications 
This smooth-covered, easy-to-keep- 
clean hose has reinforcing braid of 
extremely flexible high-tensile wire, 
made expressly for this use. Black, 
oil-resistant rubber withstands heat. 
abrasion and weather exposure. Rec- 
ommended for systems subjected to 
shock loads and heavy pulsating 
pressures. 


Gates Medium Pressure 
Hydraulic Hose (19HB) 


Same quality con- 
struction, but with braided cord rein- 
forcement — ample for the lower 
pressure applications. 


Hoses 


TPA 192° 


¥ 
> 
a 
i 
— 
Ne 
pls 


Are your Oil Seals burning up? 


Oil seal failure often results from excessive heat ... caused by friction 
plus high operating temperatures. New hi-temperature applications for 
both lubricating and Type-A transmission oils are putting the heat on 
seal manufacturers. 

That’s why IPC has custom compounded new BUNA-N seal ma- 
terials especially for hi-temperature use. In many instances, IPC’s 
BUNA-N Oil Seals are ideal for operating temperatures up to 325° F. 

Naturally your specific application is the deciding factor. If you’re 
interested in lower-cost oil seals for temperatures up to 325° F. be 
sure to check your specifications with IPC ... the foremost custom 
compounders of packings — oil seals — precision molding. 


INTERNATIONAL 
PACKINGS 
CORPORATION 
Bristol, New Hampshire 

PACKINGS + OIL SEALS + PRECISION MOLDING 
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BONDED BY IPC 


1. Bonded Washer Seat 
Double Lip Wiper 


Bonged Washer Seal 
Straght Lip 


4. Bonded Washer Seal 
Contact Lip 


5. Bonded Washer Seat 


Straght Lip 
With Garter Spring 


6. Bonded Washer Seal 


Limited Contact Lip 
With Garter Spring 


7. Bonded Case Seal 
Straght Lip 


Limited Contact lip 


9. Bonded Case Seat 
Straight Lip 
With Garter Spring 


Lumted Contact Lip 
with Garter Spring 


11. Bonded Case Seat 
Straight Lip 
Thon Rind Type 


12. Bonded Case Seat 
Lumited Contact Lip 
Thin Rind Type 


13. Rubber Covered 
Bonged Case Seal 
Stragnt Lip 


14 Rubber Covered 
Bonded Case Seat 
Lomited Contact Lip 


15. Rubber Covered Bonded 
Case Seat Straight Lip 


with Garter ing 


16 Rubber Covered 


Case Seal Limited Contact Lip 


with Gerter Spring 
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Model B-20A (above) embodies all the features that have made 
Cast-Master a leader in the die-cast industry...solid steel 


Kink 


shear points, tele- nomical to operate. 


platens, extra heavy linkage with 


For performance, 
fire-resistant Pydraul 


fluid in Cast-Master machines 


Many die casters prefer Cast- 
Master machines for continous, 
high production of quality cast- 
ings. They protect this produc- 
tion with fire-resistant Pydraul 
hydraulic fluid...and stop 
hydraulic fluid fires before they 
have a chance to start. 


Pydraul is noncorrosive .. . it 
lubricates like a petroleum oil, 
and has a longer service life than 


most other fluids ... you can re- 
turn spillage to the system... 
use it again and again. 


If your hydraulic equipment is 
near hot metal, electrical con- 
tacts, open flame or other heat 
sources, you’re taking a needless 
fire risk. Your Monsanto repre- 
sentative will show you how easy 
and economical it is to convert to 
a fire-resistant Pydraul system. 


Write for FREE Pydraul F-9 booklet. 
Organic Chemicals Division 
MONSANTO CHEMICAL COMPANY, 
Dept. OEM-9, St. Louis 1, Missouri 
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scopic fluid transmission assemblies and many exclusive 
features combine to make it dependable, efficient and eco- 


economy, safety... 


Pydraul F-9—first and only hydraulic fluid 
listed by Underwriters’ Laboratories 


“In respect to fire hazard, Pydraul F-9 
is rated by Underwriters’ Laboratories, 
Inec., 2 to 3 in a class much less flam- 
mable than paraffin (Petroleum) oil, 
according to a schedule in which Ether 
is rated 100; Gasoline 90—100; Alcohol 
(ethyl) 60—70; Kerosene 30—40; Paraf- 
fin Oil 10—20.”’ 

Pydraul: Reg. U.S. Pat. Off. 
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Literature 


HYDRAULICS COMPONENTS 
. « « buile by the New York Air 
Brake Company's Kalamazoo Div- 
ision are presented in condensed 
Bulletin No. 400. Gear and dual- 
vane hydraulic pumps, control 
valves, and cylinders are fully de- 
scribed, and condensed perform- 


ance information is included. 
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AIRCRAFT FITTINGS .. . Fluid 
power engineers working out de- 
sign problems will be interested in 
the tubing hookups shown in The 
Weatherhead Company's 72-page 
Aviation Catalog AC-301. Some 
space limitations may be handled 
with flareless cluster fittings as il- 
lustrated in this booklet. Swivel 
joint applications shown may also 
be of help. Catalog gives complete 
engineering information on their 
line of flareless fittings, swivel 
joints, hydraulic cylinders, coupl- 
ings, forgings, valves and hose 
fittings and assemblies. Technical 
data and engineering notes are also 
included 


Circle 251 on Reader Service Card 


TEST GAUGES .. . for fluid 
pressure measurement in laborator- 
ies, production testing, field in- 
spections, test stands and recalibra- 
tion benches, are given in Catalog 
400 issued by United States Gauge, 
Division of American Machine and 
Metals, Inc. Complete technical in- 
formation is given with illustrations 
of the various gauges. In addition, 
a section of the bulletin covers the 
problem of selecting gauges and 
the solution. 
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For your free copy of publications 
reviewed, fillin the reader service card 


PACKINGS HANDBOOK... 
available from Precision Rubber 
Products Corporation, should be 
very useful to fluid power en- 
gineers. Booklet gives 52 pages of 
technical information on O-Rings 
and Dyna-seal packings. Data cov- 
ering operating principles and ap- 
plications of moving and non-mov- 
ing seals is presented in simple 
form and clearly illustrated. Book- 
let includes information on O- 
Ring compounds and a complete 
cross reference of military part 
numbers and specifications. 
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VALVE GUIDE BOOK .. . pub- 
lished by the Lunkenheimer Com- 
pany gives 24 pages of tables, tech- 
nical data and information on the 
selection of valves, and lubricating 
devices. Circular No. 555 is com- 
pletely indexed for easy reference. 
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AIR COMPRESSORS .. . man- 
ufactured by Brunner Manufactur- 
ing Company, are described in their 
data sheet 653-R. Models from 
4 to 20 hp are listed with con- 
struction details and specifications. 
Bulletin provides data useful in 
selecting the right compressor for 
a specific job. 
Circle 255 on Reader Service Card 


LIMIT SWITCHES .. . for ma- 
chine tool applications are listed in 
8-page Bulletin 956 published by 
R. B. Denison Mfg. Company. 
Catalog describe 21 contact ar- 
rangements, detailing the housing, 


For more reviews of FREE LITERATURE turn to page 163 


contact arrangements, wiring dia- 
grams, operating data and elec- 
trical characteristics of nine stand- 
ard models. Bulletin also gives di- 
mensional data and drawings with 
specifications on three types of top 
covers, including a plastic water- 
tight model, and six types of 
mounting plates available. In ad- 
dition, over 150 types of operating 
levers are itemized. 
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AIRCRAFT SWITCHES .. . for 
every application are detailed and 
illustrated in 32-page Catalog 78 
published by Micro Switch, Divi- 
sion of Minneapolis-Honeywell 
Regulator Company. Their com- 
plete line of phenolic encased air- 
craft switches is listed, as well as 
small, metal-covered, hermetically 
sealed switches and high-tempera- 
ture switches. Booklet is complete 
with photographs, dimensional 
drawings, electrical data and oper- 
ating characteristics. 
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FIRE-RESISTANT LUBRICANT 
. . » for air compressors is discussed 
in Technical Bulletin 0-133 pub- 
lished by Monsanto Chemical Com- 
pany. Use of Pydraul AC fluid in 
place of petroleum oil reduces haz- 
ards of air compressor explosions 
and receiver fires. Compressor 
maintenance is reduced as forma- 
tion of carbon deposits on exhaust 
valves and air system components 
is minimized. Physical properties 
of the fluid and instructions tor the 
conversion of compressors to its 
use are covered. 
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FOR HYDRAULIC OR AIR 


“H”" Coupling for high strength, higher 
efficiency, high-resistance to heavy line surge. 
Sizes: 4" thru 12”. Bulletin No. 240 


Exclusive U-packer gives a 
positive seal without com- 
pression set because of rub- 
ber distortion. Line pressure 
inside the U-packer keeps 
it open and forced against 
its metal backing—the 
higher the pressure, the 
tighter the seal. 


SNAP-TITE HI-FLOW COUPLING . .. FOR LOW-PRESSURE A 


FOR AIR AND FLUIDS UP TO 150 p.s.i. 

Hi-F low is recommended to connect small air 
tools to plant air system, and for low pressure 
fluid transfer in small lines. 


Sizes: 4” thru *4”. Bulletin No. 230 


Bonded valve washer 
(pat. pending on valve construction) 


Exclusive U-packer 


SNAP-TITE “HK” COUPLING . 


FOR FUMING ACIDS, ALKALIES, SOLVENTS, AND 
HIGH PRESSURE STEAM... “HK” is the only 
coupling now on the market for fluid temper- 
atures from —100° F to +500° F ... and for 
live steam up to 460° F. Its seals are made 
of Teflon for which there is no known solvent. 
Sizes: 14” thru 3”. Bulletin No. 270 


SNAP-TITE NO-SPILL COUPLING . 


FOR AIRCRAFT, MISSILE HYDRAULIC, FUEL SYSTEMS 
which cannot stand air in the lines, and for 
transmitting fluids which must not spill, the 
Snap-Tite no-spill coupling is recommended. 
Bulletin No. 280 


SNAP-TITE “E” COUPLING.... 


FOR VACUUM SYSTEMS IN THE MICRON RANGE : 
“E” Coupling performs in the micron range 
in the smaller sizes both connected and dis- 
connected. Recommended, too, for gravity 
flow .. . U.L. approved for LP Gas. 
Sizes: %" thru 12”. Bulletin No. 250 


Snap-Tite Couplings are available plain, (without valves), and 
with either single or double shut-off. Couplings normally fur- 
nished in alloy steel, but all (except hi-flow) are also available 
tn brass, aluminum, or stainless steel with a variety of finishes. 


SNAP-TITE, INC., UNION CITY 1, PA. 
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Teflon Valve Seal 
Teflon Nipple Seal 
Teflon Valve Seal 


Flush valves prevent spill- 
age, air inclusion. Snap-Tite 
will engineer special vari- 
ations to your requirements. 


Nipple seals in coupler by 
depressing the lip of the 
packer and slightly com- 
pressing the body of the 
packer. This new E-packer 
gives positive seal under 
high-pressure, low-pres- 
sure, and vacuum. 


SNAP-TITE COUPLINGS 
CAN HANDLE ALMOST 
ANYTHING THAT FLOWS 


See us at Booth 1721 at the Plant Maintenance Show 


SNAP-TITE “H” COUPLING ...... FOR HIGH PRESSURE APPLICATIONS 
| PLICATIONS 
! 
FOR MINIMUM AIR INCLUSION 
, FOR VACUUM and VERY LOW PRESSURE 
' 


combinat 


INGENUITY, 


Patented features include precision 
hydraulic location, eliminating wear plates 


SIMPLICITY 


Four components only achieve the 
ultimate in simplified construction. 


| G.P. SERIES 


THE RANGE COVERS SIZES FROM 4 TO 28 G.P.M./1000 R.P.M. 
MAXIMUM PRESSURE 2000 P.S.1. — PEAK SPEED 3000 R.P.M. 


The new range of 


> 


THE RECOGNISED AUTHORITY ON HYDRAULIC POWER TRANSMISSION 


KEELAVITE ROTARY PUMPS & MOTORS LTD., ALLESLEY, COVENTRY Telephone: Meriden 441. 
Canadian Agent: JOHN SPOTTON CO., LTD., 21 CARSON ST., TORONTO 14, ONTARIO 
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Koppers Face Type Seal Provides 
Up to 20,000 Hours of Service! 


Up to 30,000 Hours in Laboratory Tests Using Clean Gas! 


Koppers engineering has created an unmatched 
sealing surface that gives Koppers Face Type Seals 
a much longer-than-ordinary service life. 

The exclusive design of the sealing surface keeps 
pressure distribution and hydraulic balance un- 
changed during operation . . . permits a light face 
loading which lowers interface temperatures. Hy- 
draulic balance allows sealing of gases and liquids 
through a wide range of rubbing speeds. Rugged 


Koppers Company, inc. 
Metal Products Division 
Piston Ring and Seal Dept. 


Engineered Products 
Sold with Service 


KOPPERS 


construction adds to Koppers long service life. 
Rotating collars can be of hardenable stainless 
steels, cutlery and die steels, Stellites, or of a hard 
chromium or carbide face. Ring is of carefully 
selected grades of carbon. 

If you have a sealing or piston ring problem, 
Koppers entire research, production and engineering 
facilities are at your disposal. For more details, 
write to the Koprers Company, Inc., 1503 Ham- 
burg St., Baltimore 3, Maryland. 


MECHANICAL 


SHAFT SEALS 
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THE ONE THAT 
PREVENTS RUST, 


SLUDGE AND FOAM— 
TEXACO REGAL R&O. 


The way to protect any hydraulic system from 
rust and sludge is to eliminate oxidation. And 
Texaco Regal Oil R&O offers outstanding oxi- 
dation resistance and protection against foam. 
That's why when you specify Texaco Regal Oil 
R&O you're sure of smooth performance and 
complete freedom from unscheduled stoppages 
due to the hydraulic fluid. Pumps and valves last 
longer because wear is cut to a minimum. As a 
result, maintenance costs inevitably drop. And 
Texaco Regal Oil R&O has an exceptionally 
long service life. 


No hydraulic equipment need operate with- 
out the protection of Texaco Regal Oil R&O. 
It is available in a complete line to meet every 
operating condition. 

ASK A TEXACO LUBRICATION ENGI- 
NEER to help you protect your hydraulic equip- 
ment from oxidation. Just call the nearest of 
the more than 2,000 Texaco Distributing Plants 
in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 

New York 17, N.Y. 


XACO Regal Oils 


METROPOLITAN OPERA RADIO BROADCASTS EVERY SATURDAY AFTERNOON 
APPLIED HYDRAULICS 
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Nine years of experience proves 

it is possible to increase three fold, 

the life of pump parts, by the 

correct location of magnetic plug assemblies 
in the flow path of the fluid 

in the tank. Abrasive steel particles 

are magnetically held on the plugs. 

This prevents their entrance 

into the pump where they would act 

as a lapping compound. 


How to design and use.. 


MAGNETIC PLUG ASSEMBLIES 


. in hydraulic reservoirs 


@ By J. Russell Hemeon 


D° you obtain 3 to 5 years life from highly loaded 
pumps? Or are you satisfied with worn out 
pumps after 1 to 114 years of questionable service? 
Extended hours of service can be achieved when 
magnetic plug assemblies are design located in the 
hydraulic reservoir. Application of these plugs has 
been one part of engineering development work 
aimed toward and resulting in improved perform- 
ance of hydraulically powered equipment. 
Specification of magnetic plug assemblies which 
are properly engineered into the reservoir design 


J. RUSSELL HEMEON, Hydraulic Equipment Engineer, Tern- 
stedt Div., General Motors Corporation, Trenton, N. J. 
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is considered a necessity on equipment having 
close tolerance pump and valve parts. 

The photographs illustrate actual experience dat- 
ing back to 1947 with hydraulic die casting and 
metal working machines. Figure 1 shows initial 
1948 test results. Three plugs at the end of a six 
plug assembly are shown. This original plug was 
made from round bar stock, with a slot milled down 
the center. The base was made from plate steel 
welded construction. In this test run, there had been 
an initial period of seven months with two removals 
for examination and cleaning. This schedule insured 
complete removal of all residual abrasive particles. 
Figure 1 shows what was worn away from the 
pump parts and magnetically trapped by the plugs 
over an extended period of 15-4 months or 4,300 
hours, There were four pumps on the machine. At 
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MAGNETIC PLUG ASSEMBLIES its original weight. 


Figure 2 shows the 1952 design modification of 

a subsequent examination after 12,300 hours at the magnetic plug made from flat bar stock with 

650 psi, the pump ring wear surface was mirror a 180 degree U bend hidden in the base. Machine 

smooth with a loss of 50 milligrams or 0.027% of construction was supervised under laboratory clean 

precision. Every piece of tubing was 

thoroughly cleaned before and after 

processing. All fittings, valves, and con- 

trols were solvent cleaned. At the end of 

the construction, the reservoir was dry 

cleaned and wet mopped to insure no 

loose particles. Double filtered oil was 

used. In spite of all these precautions, 

abrasive particles as shown in Figure 2 

were Lrapped by this four plug assembly 
in the first two hours of operation. 

Figure 3 shows the 1955 final modi- 

fication of a two plug assembly. There 

are two cylinders of Alnico II on each 

plug. A central brass core is swaged into 

a cast iron bottom piece. The base 


FIG. 1. Initial test results are illustrated by these 
three plugs of a six plug assembly which was first . 
installed 9-30-47. Cleaned 1-16-48 and 4-20-48. frame, which is less expensive, is now 
Photo taken 8-5-49 after 4,300 hours of service since made from a 4 in wide by 1°, in deep 
previous cleaning. steel channel section. The plugs are 
spaced on 314 in. centers. Straight 
threads, 14-12 are tapped in the chan- 
nel, 
Figure 4 shows a four plug assembly, 
1955 final design, loaded with particles 
after the first 500 hours of operation. 
Note the four horizontal planes of mag- 
netic field intensity. The top of the plug 
traps the fine high floating particles. 
The bottom of the lower magnet traps 
the larger and heavier particles, which 
have partially settled. 


FIG. 2. Magnetic plug assembly designed in 19532. Examination of the particles on these 


1952 Photo shows pickup of particles after the first two plugs showed some large chips which 
hours of service on a machine built with extreme would jam a pump not protected by an 
care to insure cleanliness. 


FIG. 3. Final modification FIG. 4. Four-plug assembly loaded with abrasive particles in the 
of a plug assembly was first 500 hours of operation, Alnico plugs are mounted on a chan- 
made in 1955, nel section base, 


APPLIED HYDRAULICS 


1955 
14 


Alnico magnet. 


TANK DESIGN 


Design of hydraulic reservoirs must be given 
careful consideration. The major objective has been 
to construct a tank which will effect an important 
part in dissipating heat and removing contami- 
nants. Figure 5 illustrates major features in reser- 
voir design. A center baffle plate is used. Return 
tubes deliver fluid to the return side of the baffle. 
All return tubes are submerged and have a 90 de- 
gree bend in the tubing. The discharge end of the 
tubing is in a horizontal plane approximately 3 
inches from the tank bottom. Furthermore, the tubes 
are so located to direct the fluid flow along the 
return fluid side of the baffle plate. This will estab- 
lish a peripheral flow path along the inside tank 
walls to obtain optimum heat dissipation to the 
cool air at the floor level. This fluid flow pattern 
is directed over the magnetic plug assembly which 
is a semi weir at the right side of the tank. This 
weir condition is illustrated in the elevation view 
of Figure 6. With the channel section 1-% in high, 
the top of the plug is at 6-15/16 in, which estab- 
lishes a full oil level of 7-4% in, and a net inside 


tank height of 9 in. 


The plan view shows that one channel leg aligns 
with the baffle plate. This arrangement blocks the 
flow of large particles which have been settling on 
the bottom of the tank. After three years of service, 
this feature will show a complete black film of 
heavy particles on the floor of the return side, and 
clean floor on the intake side. If the magnetic plug 
assembly is centered on the baffle plate, there is no 
lower-level dam by the channel leg; and minute 
particles flow into the suction area, enter the pump 


and decrease full pump life expectancy. 


Furthermore, two %g in square lengths of steel 
bar stock are tack weleded to the base plate to pre- 


vent the channel base from shifting. 


HOW MANY PLUGS SHOULD BE USED? 


The number of plugs in a magnetic plug assembly 
is based on optimum flow velocity over the weir. 
Add up the total pump delivery in gpm and use 
the following table to determine how many plugs in 


an assembly. 


NO. OF WEIR MAX. 
PLUGS LENGTH GPM 
2 12 
3 9/4" 18 
123%" 26 
5 33 
6 1854" 38 


Example: A two pump design, using pumps rated 
at 19 and 7-14 gpm, should use a four plug as- 


sembly with a maximum gpm flow capacity of 26. 
Design the tank with the valve chamber over the 
magnetic plug assembly. Maintenance servicing of 
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intake filter. Particles build up in the horizontal 
planes, at the top and bottom of each cylindrical 


magnenic plugs 


Oi! flow disipates heat through 


thin tonk walls 


SIDE ELEVATION 


FIG. 5. Hydraulic reservoir is designed with the 
magnet plug assembly as a weir which is aligned 
with the mid-tank baffle. 


plug assemblies, cleaning, and replacing can be 
accomplished with a minimum downtime. 


PREVENTIVE MAINTENANCE SCHEDULE 


Under normal conditions, the preventive mainte- 
nance schedule for magnetic plug assemblies spec- 
ifies: 

1. Remove and clean after the first 500 hours of 
initial operation. 

2. Remove and clean every 5,000 hours thereafter. 

3. Check Alnico plugs for magnetic field intensity 
every 15,000 hours and replace weak plugs. 


All hydraulic tanks built for our equipment in- 
clude magnetic plug assemblies. Studies made of 
service life, maintenance and downtime with equip- 
ment using these assemblies have clearly demon- 
strated their value. vvv 


ADDITIONAL MATERIAL on keeping hy- 

draulic circuits clean is contained in the following 

articles: 

1. “Where Should A Filter Be Located In A Hy- 
draulic System?” Applied Hydraulics, Aug. 1954. 

2. “Oil Filters for Hydraulic Systems.” A. McHugh, 
NCIH proc. Vol. 5, 1952. 

3. “How To Keep Oil Systems Clean,” A. R. Morse, 
Applied Hydraulics, Feb. 1952. 

4. “Reduce Operating Costs With Purifiers,” Ap- 
plied Hydraulics, Feb. 1951. 

. “Oil Filters—What They Are—How and Why 
They Are Used,” D. G. Van Vleck, Applied Hy- 
draulics, Nov. 1950. 
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FIG. 1. FEEDING A 99-INCH SIZING PRESS cutting steel sheets for auto parts requires units for cleaning 
the stock and relieving strains. Safety features of manual controls prevent dropping coil. 


with 


Safety is the big thing when 
a 30-ton coil of steel is being handled. 


Proper positioning means safety 


to men and equipment. OADING a 30-ton coil of sheet and feeding it 
Designers carefully sized cylinders, through several processing units to a press called 
for reliable safety controls in the manually operated 
selected pressures and hydraulic system. Engineers at McKay Machine 
carefully worked out counterbalancing for the coil 
holding cylinders and coil lifting cylinder. The 
equipment built for Ford Motor Co., was designed 
with a mechanical lock maintained hydraulically 
with the use of an accumulator. Because the pump 
is not running while the coil is locked in place, 
accidental operation of the valves has no effect. 
The coils are supported on each side by two 
cone-shaped holders which are mounted on ways 
@ By Paul McCreary and driven by individual cylinders. Each cone can 


and Kenneth Bandy 


built in mechanical safety locks. 


PAUL MccREARY, Chief Engineer, KENNETH BANDY, Design 
Engineer, McKay Machine Co., Youngstown, Ohio. 
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Set ot (000 psi 


FIG. 2. DRILLED CHECK VALVE for counterbalancing lift cylinder is represented by check valve and flow 
control valve in parallel. Latch cylinder and wedge cylinder act on opposite sides of a lever arrangement. 


manual controls 


be moved in and out or stopped in any position. 
The cones rotate on bearings, and sheet steel is 
pulled from the coil by pinch rolls of the cleaning 
unit which is next in line. 

Each of the opposing cylinders is controlled by 
a manual valve, so that while the coil is held be- 
tween the cones, it can be moved to either side 
for alignment. This requires that cylinder force 
in one direction overcome cylinder force in the 
other direction. This is accomplished by using 
counterbalance valves in a circuit which insures 
sufficient force on the coil at all times to prevent 
dropping it. 

Coils of sheet steel to be processed for automo- 
bile hoods, tops, and other body sections are load- 
ed on a coil car which is part of the coil holder. 
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FIG. 3. COIL HOLDER PUMP is started by push- 
button control when mechanical lock is not applied 
by pressure on the wedge cylinder. 


The coil car is electrically driven on tracks to a 
position below the cones. 

A lift cylinder in the coil car is then actuated 
through a 4-way, closed-center manual valve to 
raise the coil to the level of the cones. This cylinder 
has a bore of 10% inches and a stroke of 1914 


Cone cylinder Cone cylinder 
weage © 
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OPPOSING CYLINDERS 


inches to permit reasonably accurate positioning 
of the coil in the vertical direction. A pressure of 
700 psi is required to lift the 60,000-lb, load. 

Counter-balancing of this lift cylinder is accom- 
plished with a check valve in the line to the head 
end of the cylinder. This check valve is drilled 
with a 5/16-inch hole to permit return flow. A 
length of 5/16-inch tube has also been used for 
this purpose. Because of the infrequent operation 
of this circuit, the drilled check valve provides an 
effective and inexpensive counterbalance valve, and 
protects the system against shock when the 4-way 
valve is opened to lower the coil during loading. 

The two cones which hold the coil are actuated 
by two parallel-connected cylinders which force 
the cones into opposite sides of the coil. To main- 
tain the cylinders locked in place, counterbalance 
valves are connected in the head-end line to each 
cylinder. The 4-way manual valves controlling each 
cylinder connect both cylinder ports to tank in the 
spring-loaded center position. 

The cones have an angle of approximately 30 
degrees. With a 60,000-lb coil loaded between the 


cones, the force tending to move the coils apart is 
17,500 lb. on each cone. The cone cylinders have a 
bore of 8 7/16-inch diameter, with the counter- 
balance valves set at 400 psi a counterbalancing 
force of 22,400 lb. is produced. 

The coefficient of friction for the sliding mem- 
bers is taken as .20. Multiplying the total weight 
of 60,000 lb by this coefficient gives a frictional 
force of 12,000 lb. Thus the force required for one 
cylinder to overcome the total friction forces plus 
the counterbalancing force of the opposing cylinder 
is 34,400 lb. Dividing this by the 56 sq. in. area 
of the cone cylinder gives a pressure of 613 psi. 
The relief valve is set at 1000 psi. 

In additicn to the counterbalance system to 
prevent the coil from falling, the coil holder incor- 
porates a latching mechanism to mechanically lock 
the cones in position. This mechanism consists of a 
sliding ratchet connected to one of the sliding cone 
units. A wedge cylinder attached to the other sliding 
cone element is actuated to contact the ratchet and 
pull the two sliding cones together for locking. The 
414-inch wedge cylinder is actuated by fluid at 
400 psi controlled by a pressure reducing valve. 

Concluded on page 18 


FIG. 4. CONE CYLINDERS are sized to overcome 
counterbalancing force of opposing cylinder plus to- 
tal frictional drag. Required pressure is about 600 
psi. 


FIG. 5. LOCKING RATCHET is attached to left cone 
unit and slides in right cone unit. Wedge cylinder 
locks cone units in place. Latch cylinder raises lock 
when cones are to be moved. 


Lotch 
cylinder 
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What does the hydraulic designer need to know 
about relays and contactors? If there are solenoid 


valves in your system, chances are the electrical 
circuit has relays. If you're using an immersion 


heater in your oil reservoir, it's probably switched 
on and off by a contactor. 


15 Questions to Ask When Specifying Relays 


1. What kind of a load is to be controlled? Is the 
load reactive? Will it take a large inrush cur- 


rent? 

2. How frequently must the relay operate? 
3. What will the maximum ambient temperature | 
be? What temperature extremes will be encoun- | 
tered? | 
4. Is the relay to be used on a-c or d-c? If a-c, at =| 
what frequency? | 
. At what voltage must the relay operate? Stand- l 
ard voltages run from 6 to 600 volts. 1 
6. What is the current rating of the relay coil? 
7. How much power is required to operate the | 
relay? | 
8. Is operating speed critical? Must certain con- | 


tacts make or break before others? 

9. Is a slight time delay required? 

10. Are special contacts required? 

11. What type of terminals are required? 

12. What type of enclosure is required? 

13. How much vibration will the relay be required 
to withstand? 

14. How many operations should the relay be able 
to withstand? 

15. Will the installation provide ventilation? If 
it does not, the relay may have to be de-rated 
accordingly. 


@ By Allan E. Morris 


Associate Editor ApPLieD HYDRAULICS 


N a fluid power electrical control circuit, the re- 
lays multiply control signals from such devices as 
pushbuttons, timers, and pressure switches to actu- 
ate solenoid valves or other relays. The relay coil 
is energized by a single signal from one of these 
devices. This in turn energizes the relay magnet ac- 
tuating movable contacts and switching the load 
circuits. 


The principle factors in selecting a relay or con- 
tactor are the characteristics of the coil or actuat- 
ing circuit, and the contact or load circuit. These 
characteristics determine the voltage and frequency 
of the operating coil, number of poles, combination 
of normally-open or normally-closed contacts, and 
whether some contacts must open or close before 
others. Other facts such as the atmosphere in 
which the relay must operate, how it is to be in- 
stalled, and how frequently it will operate must 
also be considered when the relay is specified. 


RELAY CONSTRUCTION 


The principal components of an electromagnetic 
relay or contractor are the contacts, coil, magnet, 
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RELAYS AND CONTACTORS 


springs, terminals, and mounting. Relays and con- 
tactors have essentially the same construction, dif- 
fering mainly in their current interrupting capacity. 
Relays for general control are rated at 10 or 15 
amperes. Contactors are rated from 10 amperes 
ac and 25 amperes de to 2500 amperes ac and 
de. Almost all d-c contactors, and a-c contactors in 
the higher current ratings incorporate means of 
extinguishing the arc which forms when the con- 
tactor is opened. 

In addition to these standard components, latch- 
ing relays have a mechanical latch which locks 
the contacts in the actuated position when the re- 
lay is energized. This permits the signal to be 
removed after the initial actuation. The mechani- 
cally held relays are used to maintain continuity 
of sequencing in case of power interruption, so 
that operation will resume at the exact point in 


Courtesy Clark Controller Co. 


FIG. 1. DESIGN OF THIS TYPE RELAY permits 
simple removal or addition of individual poles. Con- 
tacts can be converted from normally-open to nor- 
mally-closed. Lower view shows pole assembled as 


normally-open (left) and normally-closed (right). 


the cycle where the power was removed. Another 
application for this type of relay is where very 
quiet operation is required. The mechanical latch- 
ing eliminates the characteristic hum of a-c relay 
coils. Latching relays have an auxiliary coil which 
is energized to release the latch. 


CONTACTS 

Relays are available with as many as twelve poles 
or moving contacts, and contactors with as many as 
four. The number of poles specified depends on 
the number of circuits to be switched, since each 
pole is connected in a separate load circuit. 

All poles are actuated together and may be 
either single-break or double-break which refers 


Relay or Contactor? 


The difference between these two is 
mostly a matter of current interrupting 
capacity. In fluid power design, the re- 
lay is a control circuit component, 
switching timers, solenoid valves, and 
other relays. Contactors are connected 
to switch the higher current loads such 
as oil immersion heaters. 


to the method of opening the circuit. Double-break 
contacts open the line at two points. This divides 


the are into two parts each of which has half the 
voltage of a single-break contact. Consequently, 
for the same opening distance, double-break con- 
tacts have about three times the interrupting capac- 
ity of single-break contacts. Another advantage 
of double-break contacts is that they do not require 
a flexible pigtail connection to the contact and thus 
have better life. 

Contactor contacts are normally-open. Relay con- 
tacts may be normally-open or normally-closed. 
This refers to their position with the coil de-ener- 
gized. Most industrial relays permit changing from 
one condition to the other. One manufacturer sup- 
plies a 4-pole relay which has both normally-open 
and normally-closed contacts on each pole. Con- 
nections to the relay terminals can then be made 
to use either of these contacts. 

Poles are also classified as single-throw and 
double-throw. A single-throw pole performs a single 
function of opening and closing one line. A double- 
throw pole switches a common line between two 
branch lines. 

Although all poles of a relay are actuated to- 
gether, sometimes it is necessary for certain con- 
tacts to open or close before others, such as in 
transferring a load from one source to another. This 
can be accomplished in the design of the relay 
and is referred to as overlap. In the standard 
relay with non-overlapping contacts, the normally- 
closed contacts open before the normally-open con- 
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tacts close. This is called break-before-make. In 
the relay with overlapping contacts, the normally- 
open contacts close slightly before the normally- 
closed contacts-open. This is referred to as make- 
before-break. 

In specifying the number of poles, extra poles 
are sometimes considered for use in future modi- 
fications of the machine. The advantages of hav- 
ing this flexibility may be offset by the disadvan- 
tages of increased initial cost and increased power 
required to operate the relay. In the relay illustra- 
ted in Figure 1, the addition of poles is very sim- 
ple, and the relay can be purchased with space 
available for future poles. Several coil sizes ac- 
commodate from 2 to 12 poles. 

In contactors the rating of the contacts is the 
continuous current which they can carry and inter- 
rupt. In a-c contactors inrush current to an ‘induc- 
tive load will be higher than normal, steady-state 
current. A good rule is to specify a contactor so 
that inrush is not more than 21% times the continu- 
ous current rating. This should insure good con- 
tactor life. 

Ratings of a-c contactors are usually given in 
terms of horsepower as well as 8-hour (continuous) 
current, since contactors may be used for electric 
motor circuits if overload protection is not required, 
or if it is provided by other means. The ratings 
must be lowered for inductive loads and for lamp 
loads. In lamp loads the cold resistance of the fila- 
ments is much lower than the hot resistance, so 
that the inrush current is correspondingly higher. 
A thermistor, or negative-coefficient resistance, is 
sometimes used to counteract this effect. The resis- 
tance decreases as the thermistor heats up, so that 
the total resistance of the circuit can be maintained 
almost constant. 


FIG. 2. ELECTRICAL 
AND HYDRAULIC con- 
trols for a large transfer 
machine. The seven sole- 
noid controlled valves, 
panel mounted at left, are 
controlled by limit switches 
on the machine and push- 
buttons which actuate the 
relays in the panels at 
right. 


What About Maintenance? 


The best thinking on how to take care 
of relays is—if they’re working O.K. 
leave them alone! Properly selected and 
installed, a relay should require no 
further maintenance. Just how long 
they'll last depends entirely on the ap- 
plication. When they do fail, it’s usual- 
ly more economical and practical to re- 
place the entire relay than to change 
the faulty contacts or coil. 


Most d-c contactors, and a-c contactors in the 
higher voltage and current ratings have means to 
break the are which forms when the contacts are 
separated. Frequently this is a magnetic blow-out 
in which the arc is magnetically drawn out until 
it breaks and is extinguished. Arcing is not as much 
of a problem in a-c contactors because the current 
and voltage are constantly passing through zero, 
so that the are tends to extinguish itself. 

Relay contacts are usually silver or a silver 
cadmium alloy because of the excellent electrical 
conductivity of silver, and the fact that silver 
oxide which forms on the contacts is a conductor. 
The addition of a small amount of cadmium to 
the silver increases the interrupting capacity of 
the contacts. For certain applications, other metals 
such as platinum, palladium, molybdenum, and 
copper are used. Graphite-impregnated or pure car- 
bon contacts may be used to prevent sticking. 

Contact resistance which is the most important 
factor in contact heating is a function of the force 
pressing the contacts together. Another factor in 
contact resistance is dirt and corrosion. Continous 
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FOAM RUBBER products are produced on this line of presses. A booster circuit controlled by three timers 


powers each press. 


STANDARD BOOSTERS 


...speed press construction 


ye of air-oil boosters to power foam rubber 
production presses played a big part in speeding 
press design and construction, A prototype was 
approved within six months after first discussions 
between the user, Firestone Industrial Products 
Company; the press builder, Acme Industrial 
Equipment Co. and the circuit specialists, Gibson 
Engineering Company. Thirty presses were then 
built and installed in less than three months in 
Firestone’s Fall River, Massachusetts plant. 

The air operated booster system on each press 
powers four oil cylinders (4 in bore x 8 in stroke) 
to actuate the platen. The platen is closed with oil 
at air line pressure by means of putting air on top 
of oil in a reservoir tank. After closing, the booster 
permits a wide variation of hydraulic pressures 
by means of regulating the air pressure on the in- 
put side. The booster consists of a 6 inch diameter 
air cylinder driving a 2 inch diameter hydraulic 
ram and has a 12 inch stroke. This booster has a 


9 to 1 ratio and will develop 720 psi oil pressure 
from 80 psi air input. Gravity returns the platen. 

The cover is operated by two low pressure hy- 
draulic cylinders (6 in bore x 16 in stroke). It is 
raised by oil at air line pressure by means of air 
pressure on oil in a reservoir tank, and lowered by 
gravity. Safety ratchets are operated by two air 
cylinders (1-% in bore x 4 in stroke) and locking 
pins are actuated by two air cylinders (2 in bore x 
3 in stroke). 

Three timers are used to control the functions of 
the press. Two of these are multiple circuit reset 
timers. The third is a single circuit reset timer and 
is used to assure that the platen closes completely 
at low pressure before the booster is actuated. 

These presses handle a large variety of sizes and 
thicknesses of molds. Control of the pressures and 
temperatures is exact. Flexibility of cycling is re- 
quired by different sizes, thicknesses, and com- 
plexities of the molded parts. vv 
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...for automobile transmissions?" 


@ By lan McNeil 


VEN in its most modern form, the gasoline motor that will make the most of the engine’s inadequacy. Tt, oe 

is far from efficient and surprisingly unsuitable We can reasonably expect further progress in en- eg 
as a propulsion unit for the automobile. Its output gine design in future years, but this is not likely . oui . 
torque characteristics nowhere near match the ve- to be substantial or to affect the fundamental char- : Pi 
hicle requirements. A new era of motoring is doubt- acteristics of the engine. At the same time, the only aaer 
less offered by the gas turbine, but it looks as change likely at the driving wheel end of the trans- aie rr 
though many years will elapse before this type of mission is that the call will be for greater perform- bd 
propulsion becomes an economic and _ practical ance in terms of top speed, acceleration and trac- 
proposition for the ordinary motorist. Meanwhile, tion. What, then, can be done about improving the 
we must continue to make the best of gasoline and transmission ? % boi 
the internal combustion engine, with excursions 
into the field of the compression ignition oil engine. e Requirements—Any vehicle transmission must us paar, 

But the question arises, “Have we to date made meet these requirements: : ue pe 
the best of the internal combustion engine?”—and a 


what do we mean by “making the best” of it? Lit- 1. Enable disconnection of engine frem driving 


erally this entails developing it to the highest peak mao 
of perfection and efficiency and giving it optimum 2. Allow smooth connection of same while engine is 
working conditions by providing a transmission running. 


1aAN McNEIL, London, England, is author of the book HY- 3. Provide variable “leverage” between engine and 
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WHY NOT HYDROSTATICS 


4. Give an overall speed reduction of around 4 to 1. 
5. Turn the drive through 90 degrees. 
6. Allow differential motion of driving wheels. 


7. Permit relative motion between engine and wheel 
shafts. 


¢ Drives—Obviously even the most primitive of 
drives must have fulfilled these demands in some 
degree or early automobiles would not have func- 
tioned at all. They travelled but left a lot to be 
desired. From the dawn of the automobile age prog- 
ress in transmission design has been continuous so 
that today the driver of an automobile has a smooth 
and comfortable ride with little effort beyond hav- 
ing to set his vehicle in motion, steer it, and stop it 
when necessary or desirable. But at what cost? 
The transmission that allows this is (a) unbearably 
complex, (b) prohibitively costly except for mass- 
produced large automobiles, and (c) inefficient to 
a degree that, combined with the inherent ineffi- 
ciency of the engine, makes fuel consumption dis- 
agreeably high. 

The idea of using hydrostatic drive in the auto- 
mobile is certainly not new—patents on it exist 
as far back as 1910. Why then has the use of hy- 
drokinetic devices in transmissions advanced while 
the hydrostatic pump and motor drive remains still 
a visionary dream? In spite of its advantages, the 
torque converter in automobile drives is usually 
found coupled with a friction clutch, a planetary 
gear box and very often an overdrive. It does little 
to simplify transmission design. Hydrostatic vari- 
able speed and variable torque drives are used in 
almost all fields of industrial power transmission, 
but are rarely found in transportation applications. 
The answer is probably tradition and the pursuit 
of what is known to be practicable. Even in engi- 
neering design we exhibit gregarious tendencies 
and a mechanism that will work for one man will 
perform equally well for another. He may possibly 
improve on it. 


HYDROSTATIC DRIVE versus 


Simple—variable displacement pump, direct-con- 
nected to engine shaft, delivers fluid through con- 
trol and distributing valves to 2 or 4 hydraulic mo- 
tors mounted in the wheels. 


Brakes—none required. Reversing motors gives posi- 
tive braking power. 


Engine speed—constant at optimum rpm for fuel 
efficiency. 


Four-wheel drive—easily obtained. 


e Ideal drive—There are many possible variants 
of the hydrostatic drive, but as we are dealing in 
the realms of fancy—or perhaps theory—rather 
than fact, we may just as well go the whole way 
and take a look at the complete or ideal hydrostatic 
drive. What would it consist of? Is it feasible? 

A variable-capacity pump, vane, radial piston 
or swashplate type, is connected directly to an in- 
ternal combustion engine output shaft. It is con- 
nected through a suitable control valve and dis- 
tributing valve to two or four hydraulic motors— 
most probably of the fixed capacity type. A pres- 
sure relief valve is incorporated rather to safeguard 
the system than to limit the maximum torque trans- 
mitted in driving. With the connecting pipework 
and a fluid reservoir, this constitutes the whole 
basic system, This arrangement would replace the 
following components of the orthodox transmis- 
sion: clutch, gearbox, propeller shaft, differential, 
half-shafts and back-axle casing, and brakes on all 
the driving wheels. 


e Speed ratio—With the mechanical clutch and 
gearbox, the maximum tractive effort in each gear 
is exerted at the road-wheels at an engine speed 
which corresponds to the maximum engine torque. 
In most gasoline engines, this speed is a little above 
midway between zero and maximum engine speed, 
a typical value being, say, 2500 rpm maximum 
torque, with a full engine speed of 4800 rpm. It 
should be noted that this speed of 2500 rpm will 
also be very close to the speed at which the fuel 
consumption is at its lowest level in terms of lbs/ 
BHP-hour. Using 6.50 x 17 tires, to produce a 
maximum road speed of 90 mph at 4800 rpm en- 
gine speed, will mean a road-wheel speed of about 
1000 rpm and an overall gear ratio of 4.8:1. This 
ratio would be reduced to 2.5:1 if the engine were 
working at its optimum speed. 

The latter condition being the ideal, let us assume 
that the engine is to run constantly at this speed 
except during idling periods. This speed ratio in 
the hydrostatic transmission may be taken as con- 
stant and equivalent to the back axle ratio of the 
conventional transmission. It is easily attained in 


TORQUE CONVERTER 


Complex—transmission requires a friction clutch, 
gearbox, propeller shaft, differential, half-shafts and 
back-axle casing. 


Brakes—required on all four wheels. 


Engine speed—must vary to give power required. 
Motor cannot operate at optimum speed, so fuel cost 
is high. 

Four-Wheel Drive—would add to cost and com- 
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the hydrostatic drive, by employing a pump whose 
maximum output at this speed is two-fifths the com- 
bined capacity of the driving wheel motors, In this 
respect it should be noted that two or four-wheel 
drives are equally easy to attain. The system is 
ideally suitable to the steering of driving wheels 
where the hydraulic motors are built into the 
wheels, the hydraulic supply being admitted 
through ports drilled in the stationary motor shafts. 
To date the application of four-wheel drive has 
been restricted to military vehicles, but there are 
indications that its use may become more wide- 
spread with the yearly increase in engine horse- 
power and the call for greater traction and safety. 


e Pumps and motors—Fundamentally, the pump 
and motor drive in itself raises no serious prob- 
lems. That the basic conception of this type drive 
is practical is proved by its application to other 
types of wheeled vehicles. The higher road speeds 
of automobiles naturally cause special consideration 
to be given to pump and motor design, but calcu- 
lation will show that the speeds, fluid flow, horse- 
power, and pressures and stresses involved are all 
within the realm of engineering and metallurgical 
reality. 


e Control—All that is theoretically required to 
initiate vehicle acceleration and deceleration is a 
single control lever or pedal to bring the engine 
from idling speed up to optimum running speed, 
at which a conventional governor takes command; 
and then to actuate the transmitter of a twin-pipe 
remote control system actuating the pump output 
control. Possibly a less costly direct mechanical link- 
age might be employed, but this has the defects 
of lack of flexibility, wear, backlash and the need 
for lubrication. By using a hydraulic control ar- 
rangement it is easy to suitably proportion the rela- 
tive loads and travels of the transmitter and the 
receiver actuating the tilt angle control of a swash- 
plate pump, or the track ring eccentricity of a vari- 
able delivery radial piston or vane pump. 

The most elementary form of hydraulic control is 
shown in Figure 1. Perhaps the foremost difficulty 
this presents is that an entirely new driving tech- 
nique is involved. The application of positive brak- 
ing power to the moving vehicle consists of revers- 
ing the tilt angle of the swashplate, passing through 
the neutral position. This entails pulling back the 
control lever past the neutral position, whereas the 
motorist is accustomed to braking by actuating his 
brake pedal in the same direction as that used to 
produce acceleration. The new technique of driving 
would be akin to the ahead and astern control used 
in marine practice. By employing two levers this 
can be overcome mechanically. A primitive arrange- 
ment to do this is shown in Figure 2. It should be 
noted that the arrangement in Figure 1 takes the 
fullest advantage of the differential effect of the 
piston rod areas in the two elements. The result 
of this is to give increased sensitivity in braking 
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Control 
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FIG. 1. CONTROL CYLINDER uses differential 
effect of piston and piston rod areas to actuate cyl- 
inder controlling tilt angle of swashplate pump. 


FIG. 2. TWO PEDALS give complete control of 
hydrostatic drive. On initial accelerator pedal move- 
ment, throttle linkage control brings engine from 
idle to optimum speed which remains constant. 


and reversing for the same traverse of the trans- 
mitter piston as compared with acceleration. Such 
a mechanical linkage can obviously be refined and 
by suitable proportioning of the lever arms the 
optimum traverses and forces for accelerating and 
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Designed for a special 
forming operation, this 
inexpensive machine employs 
unusual electrical control, with 


low-pressure hydraulic power. 


@ By William MacLeod and 
W. C. Nuckles 


SHOP BUILT FORM TOOLING 


N designing tooling for in-plant production use, 
the most important yardstick is—“Does it do the 
job?” The engineer does not have to be a stylist 
and plan sweeping enclosures, modernistic cabinets, 
and smart controls and instruments. Many “not so 
pretty” machines actually incorporate much in- 
genious design thinking, and turn out precision, 
uniform products for many years. 

The tool engineering department at United Air- 
craft Products was required to design a machine 
to form detent grooves in tubing. Accuracy of the 
formed indentation was an important consideration. 
The machine had to accommodate varying lengths 
of tubing and also be able to form the detent at 
variable locations. 

Starting with a bench lathe bed, headstock, collet 
and drive unit, two cylinders were mounted: one to 
force the detent forming tool against the work, and 
the other to index the detent head from one posi- 
tion to the next. 

Indexing the detent forming cylinder is accom- 


WILLIAM MACLEOD, W. c. NUCKLES, Tool Engineering Dept., 
United Aircraft Products, Inc., Dayton, Ohio. 


... uses clever 


plished by a specially designed collector rail con- 
sisting of copper conductor bars separated by lucite 
insulator bars. A brush which connects the electri- 
cal signal through this rail is mounted on the detent 
forming head and is machined .030 inch thinner 
than the lucite bar on which it stops. This insures 
a location accuracy of + .015 inch. 

The depth of the indentation is controlled by a 
limit switch actuated by the detent forming cylinder 
at the end of its travel. This limit switch has an 
actuation accuracy of .005 inch and is tripped 
through a mechanical arrangement which increases 
the accuracy of the detent formation to .0005 inch 
at each station. The accuracy of the detent diameter 


is then .001 inch. 


HYDRAULIC CIRCUIT 

The vane type pump delivers 4% gpm at 200 psi 
and draws from a 1-gal cylindrical reservoir. The 
reservoir is mounted above all other components 
to prevent air from entering the hydraulic lines. 

The system pressure is regulated by a pressure 
reducing valve set to 150 psi. This permits adjust- 
ing machine sensitivity to increase accuracy of posi- 
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electrical control 


tioning. Speed of the cylinders is regulated by a 
needle valve connected in a bleed-off circuit. The 
cylinders are controlled by two 4-way solenoid- 
operated valves. These poppet type valves are com- 
pact units and are installed on the electrical control 
box which also houses 11 relays. 


OPERATION 


After the operator loads the pre-cut stock, he 
presses the START switch to initiate automatic op- 
eration of the machine. The indexing cylinder posi- 
tions the carriage to each station controlled by the 
collector. The detent forming cylinder then per- 
forms its operation, after which the indexing cyl- 
inder again extends. 

At the end of the cycle, two 2-way solenoid valves 
are actuated for a fast return of the indexing cyl- 
inder. The maximum speed of the machine is 32 
operations over a tube length of 14 inches in 50 
seconds including return to initial position, During 
a two month period the machine operated continu- 
ously 16 hours each working day. The only main- 
tenance required was the replacement of one elec- 
trical switch and normal tool maintenance, YYY 


1. DESIGNED for a special forming operation this 
oil-powered tooling was added to a small lathe bed. 


2. OPERATION of the detent tool is controlled by a 
limit switch. Form depth is held within .0005 inch. 
Collector rail controls lateral index position of the 
tool carriage. 


3. ELEVEN electrical relays control the automatic 
cycling of this low-pressure oil circuit. 
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Can large, heavy exhibits 


be moved efficiently 
in and out of a multi-story 
building? The answer 
is found in the... 


LOW PRESSURE 
HYDRAULIC 
ELEVATOR 


...to lift 75,000 pounds 62 feet 


A 260 psi, 1060 gpm, four pump hydraulic system 
helps manufacturers who display products at 
New York’s new exhibition hall to obtain savings 
in time and money. In addition, dangerous han- 
dling of large and heavy equipment is eliminated. 
Cost of bringing in and removing displays may be 


J. B. HARRISON, Vice President—Engineering, Rotary Life 
Company 


@ By J. B. Harrison 


reduced as much as 50 percent by this hydraulic 
elevator, designed and built by the Rotary Lift 
Company. 


e Service—When necessary, a fully-loaded high- 
way carrier can be driven into the elevator and 
raised to any of the four floor levels. Normally, a 
truck is backed up to the front edge of a lift, 
which is also hydraulically operated, Both the lift 
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INLET SECTION 


side or top inlet ports 
optional usage 


tapered thread or split 
flange connections 


Available in three sizes, you will find 
these new “B” series valves have higher 
performance ratings than other valves. 
To assist you in selecting the size best 
suited for your application, data is 
available to show their internal pres- 
sure drop for different volumes of flow 
under varying operating pressures as 
encountered in actual operation. 

Every working section of these new 
valves has its individual built-in check 
which blocks against all return flow 
until the return pressure is overcome by 
pressure build up from the pump. This 


Commercials Oil Hydraulic Valves 
give Original Equipment Manufacturers 
up to 25% more gpm capacity 


three-way, thee position 


four-way, three po. ition 


rour-way, three position 


neutral position—open in 


means that irrespective of the number 
of working sections which may be in 
operating position no load drop can 
occur. Danger resulting from erratic 
operation or one load dropping while 
another is being positioned is elimi- 
nated. Not even the slightest pre-lift 
drop can occur as a load is being 


top inlet port 
Cartridge overload relief 
2000 psi pressure 


working section 
3 sizes—10 to 65 gpm 
Multiple section, 


pany, Youngstown, Ohio; Chicago, 
Illinois; Salt Lake City, Utah. 


Circle 42 on Reader Service Card 


Other important new features have 
been incorporated in these new valves 
which reduce their internal pressure 
loss. Internal passagewafs are larger, of 
more uniform cross section, free from 
abrupt change of direction and have 
smoother wall surfaces. Spools are solid 
and without internal restriction, Thus 
constriction to flow inside these valves 
is less than other valves and their pres- 
sure drop has been improved as much 
as 25%. All sealing between sections 
and at ends of spools is by O-rings in- 
stead of gaskets, so now you can use 
these valves at working pressures up to 
2000 psi and have trouble free, leak 
proof operation with the timing action 
so exact and precise that “inching” 
loads to exact position is a stable op- 
eration. 

Safety protection for the hydraulic 
system, plus overload protection for 
the structural members and tools of the 


machine in operation, are provided by i 
a new combination overload relief- 


pressure control valve. It is built into 
a complete cartridge and is easily re- 
moved as a unit from the inlet section 
of the valve bank, Thus inspection of 
this important sentinel is easy and re- 
placement can be accomplished in a 
matter of minutes, 
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LOW PRESSURE HYDRAULIC ELEVATOR 


and the elevator are raised to the level of the truck 
or trailer bed. This provides a level plane from 
truck bed right into the elevator car. 


e Protection—Hydraulic system is designed for 
smooth starts and stops using a special controlling 
device, with pressure differential valves operating 
on pressure within the system. Valves are opened 
and closed in a controlled manner. No shock is 
transmitted to any part of the system. Controller 
is one complete unit, including shut-off valve, check 
valve, reljef valve, bypass valve, and lowering and 
leveling valves. Each of the four elevator power 
unit pumps has its own controller. 


e Ascent—tElevator is actuated by momentary 
pressure push button stations in the car and at 
each of the six landings it serves. Depressing a 
push button starts one of the four elevator motor- 
pump units. The other three motors start in stages, 
with a lapse of about two seconds between each to 
avoid a too-heavy current in-rush. These starts are 
carefully timed and acceleration is constant and 


smooth. 


e Controller operation is the “heart” of the 
hydraulic system, Each controller begins function- 
ing immediately with the start of its motor. It by- 
passes full initial output of the pump until motor 
and pump have reached full rpm. Then the bypass 
valve slowly closes, diverting oil into the system to 


raise the elevator. 

When in full up-travel, all four pumps are oper- 
ating. Just before the car reaches the landing at 
which it is to stop, it contacts a limit switch which 


and return line is 6-inch diameter pipe. 


il! 


FOUR ROTARY PISTON hydraulic pumps, driven at 
700 rpm by individual 50 hp motors, supply oil at 
260 psi. Maximum pump capacity is 1060 gpm and 
system holds 3000 gallons of fluid. Combined supply 


cuts off three pumps, decreasing car speed. Any 
one motor-pump unit is capable of raising and 
supporting the elevator. Four units are used to pro- 
vide the desired speed. 

As the car continues toward the landing, a cam- 
controlled leveling switch gradually opens a bypass 
valve in the controller on the one pump still oper- 
ating. Oil is diverted from the jack, the car decel- 
erates further and stops level with the landing floor. 
Check valves in the controllers are closed and the 
elevator rests on a locked column of oil. 

Unloading or bypass valve is timed to open fully 
when the pump decelerates, stopping the car at that 
point and bypassing additional fluid pumped as 
motor and pump spin from momentum. 

An automatic releveling device operates if the 
car drifts from landing level. The releveler starts 
one motor and pump to bring the car back to its 
proper level. 


e Descent—Gravity brings the elevator down at 
controlled speed. The elevator push button ener- 
gizes the coil of a lowering pilot valve in the con- 
troller. System pressure opens a hydraulic lowering 
piston, permitting oil to bypass the check valve and 
return to reservoir. 

Stops on descent are also a two-stage procedure. 
As the descending elevator approaches the landing 
at which it is to stop, a limit switch closes two 
lowering valves, reducing elevator speed. A cam- 
operated leveling switch then operates, closing the 
third lowering valve, and the elevator stops pre- 
cisely at the landing level. 

Lowering valves on only three pumps give sufhi- 
cient control over the downward movement, and 
all three valves open simultaneously when a “down” 
button is pushed. vvv 


HYDRAULICS will save exhibitors thousands of dol- 
lars in handling costs in the New York Coliseum. 
This 4-level exhibition hall uses three hydraulically- 
operated loading platforms and the huge hydraulic 
elevator for fast efficient handling. 
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APPLIED HYDRAULICS 
PNEUMATIC 


APPLICATION 
ARTICLE 


Using mostly surplus and 
salvaged parts, this 
pneumatic application 
quickly paid for itself. 
Production was increased 
400 percent and 

labor reduced 75 percent 
by this simple circuit 
working at 80 psi off 

the ordinary shop air line. 


VERTICAL AIR CYLINDERS have lowered the filling nozzles 


down into the empty bottles. Five nozzles were blanked off as 
air operation stepped up output beyond capacity of present cap- 
ping and labelling machine. Filled bottles at left have been 
pushed onto the conveyor belt by the horizontal air cylinders lo- 
cated at the rear of the machine. 


AIR POWER 


... improves bottling operation 


@ By John A. Lankester 


European Editor, APPLIED HYDRAULICS 


NHERENT advantages of pneumatics for preci- 
sion production jobs are clearly illustrated in this 
cosmetic bottling operation, Displaying lots of in- 
genuity in using inexpensive components, the staff 
at County Laboratories Ltd. London, England, 
built the installation in a very short time. Except 
for the pneumatic equipment, most of the compo- 
nents and electrical gear used was surplus or sal- 
vaged equipment. 


Working with pronounced efficiency, this system 
very quickly repaid the cost of construction. In 
fact, the bottling operation was made so efficient 
through the use of air power that the labelling and 
capping operation could not keep up with the pace. 
Several filling nozzles had to be blanked off tem- 
porarily until faster labelling and capping machines 
could be installed to handle the increased output. 


e Pneumaties: A pair of air cylinders are mount- 
ed horizontally, at right angles to the incoming 
conveyor belt. These cylinders move empty bottles, 
ten at a time, onto a dead plate beneath the filling 
nozzles. Three air cylinders are mounted vertically 
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Tests indicate a trouble-free life of over 25 million cycles 


than 40 million for all other Starline valves shown. Heads 
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AIR POWER FOR BOTTLING OPERATION 


above the filler nozzle mounting plate, raising and 
lowering the nozzles into the bottles. When the 
bottles have been filled and the nozzles withdrawn, 
the pair of horizontal air cylinders moves another 
set of empty bottles into position, which pushes 
the filled bottles onto the conveyor belt going to 
the labelling and capping machines. 

e Sequence: One conveyor belt carries empty 
bottles to the filling machine and a parallel con- 
veyor takes the filled bottles to the capping and 
labelling machine. Empties move past a photo-elec- 
trie cell, actuating a pawl and ratchet wheel assem- 
bly, which closes contacts on a rotary switch after 
10 bottles have passed. These contacts energize a 
solenoid control valve which directs compressed 
air to the pair of horizontal cylinders, causing 
them to extend. 

This action displaces the 10 bottles from the 
conveyor belt onto the dead plate beneath the filling 
nozzles. Full extension of these rams trips a limit 
switch, de-energizing their solenoid valve, reversing 
their direction of travel and withdrawing the push- 
er plate to its original position. Another limit 
switch is so located that when the pusher rams are 
fully withdrawn, a second solenoid valve directs 
compressed air to extend three vertical cylinders 
positioned above the filler nozzle mounting plate. 

Once the nozzles are firmly pressed down on to 
the necks of the bottles, a vacuum circuit is sealed, 
air is exhausted from the empties, causing the 
shampoo preparation to be drawn into them from 
the stock tank via flexible hose lines. This portion 
of the cycle is controlled by an electrical timer, 
adjusted so that all bottles are filled to the correct 
level before the circuit resumes operation. 

When the filling operation has been completed, 
the timer actuates the solenoid control valve of the 
three vertical cylinders, raising the filler nozzles. 


z= — 


HORIZONTAL AIR CYLINDERS are shown ready to 
extend and push empty bottles onto the dead plate 
below the filler nozzles. The shampoo comes from 
the stock tank through the flexible plastic pipes. 


Benefits From Air-Operation 


Speed—Formerly 48 bottles of a shampoo 
preparation were filled per minute. The 

| output has now been raised to 200 bottles 
per minute—an increase of 400 percent. 
Bottles are filled to correct level in about 
2-% seconds. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| Accuracy—Air cylinders position bottles 
| and filler nozzles exactly. Automatic, vacu- 
| um-operated filler nozzles can be set with 
! 2 great accuracy to provide uniform level of 
fill and prevent waste due to spilling or 
overflow. Thus cleanliness of the operation 
; has also improved. 

| 

| 

| 

| 

| 

| 

| 


Labor-saving—Previously four operators 
were required. Now, one operator pro- 
duces four times as much and his only job 

3 is to remove empty bottles from their car- 
tons and place them on the conveyor belt. 
As filling is automatic, operator’s atten- 
tion is no longer necessary. 


At this point another interlock switch activates the 
horizontal pusher rams once again to bring forward 
the next 10 empty bottles, which have meanwhile 
been marshalled by the incoming conveyor. For- 
ward movement of the empties pushes the 10 filled 
bottles off the dead plate and onto the outgoing 
conveyor. 

If the rate of filling exceeds the rate at which 
the bottles can be handled by the capping and label- 
ling machine, a limit switch cuts off the circuit and 
stops the machine until the backlog is worked off 
by the capping and labelling machine. vvv 


Photos and pneumatic information courtesy of Baldwin 
Instruments Co. Ltd. 


FILLED BOTTLES at left are holding up the ma- 
chine until labelling and capping machine catches 
up. Glass door at front of machine is open, and in 
this position a safety interlock cuts off the system. 
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HIGH-PRESSURE 
HYDRAULICS 


Serve 


the lumber industry 


@ By Heinz Nowak 


March, 1957 


It would be hard to find a more 
rugged use for a lift truck than 
this log handling job. Because 
of size and space, designers 
went to a system which has the 


relief valve set at 5000 psi. 


N DESIGNING the hydraulic system for this new 
unit to secure utmost maneuverability, space was 
at a premium. A load of 25 tons was to be handled 
at a speed of 17 feet per minute and thrust loads 
were expected to approach 225,000 pounds. It was 
not practical to mount a standard 1000 psi system 
on a truck, due to its size. 

The obvious approach was the use of high pres- 
sure pumps and valves with their relatively small 
volume and small diameter connecting media. In 
this system a 10 gpm pump is combined with a 4- 
section stackvalve. The pump operates at 1000 to 
6000 psi, with speed variable from 800 to 1800 
rpm, and maximum input of 41 horsepower. The 
stackvalve is series type, open center, three posi- 
tion, double acting, with integral relief valve. The 
load is always under complete control. 


HEINZ NOWAK, Hydraulic Air Equipment Company, Port- & ‘, 
land, Oregon 
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HIGH PRESSURE HYDRAULICS 


Two 4 inch by 59 inch stroke cylinders are in- 
corporated into the system to permit a 30 degree 
forward and a 150 degree backward tilt. The de- 
sign of these tilt cylinders was critical as they 
must secure the two legs of the tower at any angle. 
They must also be rugged enough to withstand 
the extreme shock loads when the front forks are 
used to split the redwood logs in two. 

While the log is on the forks and in transit, it 
is securely held by two hydraulically-operated dogs 
clamping down on it. These dogs are 66 inches long 
and are operated by cylinders of 3 inch bore and 
10 inch stroke. When the log is dumped, the open- 
ing of the dogs also operates the two kick-off arms 
to remove the load from the forks. 

The mast is 18 feet long and carriage travel is 
critical considering the load to be balanced. On 
this unit the carriage travels at 17.33 feet per min- 


DOUBLE ACTING cylinders with 3-inch bore and 10- 
inch stroke operate clamp dogs. Tubing is %-inch 
stainless and flexible lines are %<-inch. 


ute which is more than sufficient for stability. 

Through the use of high-pressure hydraulics all 
of the major portions of the components are 
grouped within an eight foot area. All piping was 
done with 5@ inch seamless steel tubing, and the 
flexible lines are of 3 inch hose and fittings. 

Creating this new piece of equipment required 
a little mechanical crossbreeding. The result is an 
adaptation of the fork truck idea, with the fork 
unit mounted on a truck chassis powered by a 150 
horsepower diesel engine. Forty-five horsepower is 
used to power the hydraulic system when operated 
under full load. The high pressure hydraulic pump 
is coupled directly to the crankshaft extension. A 
crosshead and multiplier cable operates the fork 
lift. 

This newly designed “brute” is speedy and highly 
maneuverable. Two operators and one bucker now 
relieve six men for other duties. This application 
illustrates high-pressure hydraulic equipment for 
industrial use engineered to stand up under severe 
service conditions. vvv 


TILT CYLINDERS secure 18-foot mast at any angle 
and withstand extreme shock loads. Also shown are 
elamp dogs and kicker bars. 


CLAMP DOGS hold load 
secure during travel. Tilt 
cylinders permit 30-degree 
forward and 150-degree 
backward tilt. 
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“Our experience demonstrated that 
hydraulic line rupture can occur 
in proximity to molten metal without 
fire when Cellulubes are used...” 


Mr. Arthur E. Franks of Vacuum Metals Corporation, Syracuse, N.Y. 


~~ 


“.. this is why fire-resistant Celanese Cellulube hydraulic fluid is in use 
in the world’s largest vacuum furnace at Vacuum Metals Corporation.” 


In designing the hydraulic con- 
trols for its 2500-pound vacuum 
melting furnace, Vacuum Metals 
selected Cellulube hydraulic 
fluid because of its fire resist- 
ance and low vapor pressure 
characteristics. Laboratory tests 
and operating experience dem- 

_ onstrated that the unique com- 
bination of Cellulubes’ proper- 
ties made it the ideal material 
for this application. 


Hydraulic Controls on the 
world’s largest vocuum 
furnace 


These findings are typical of Cellulubes’ perform- 
ance during continuous operation under critical con- 


March, 1957 


ditions. As hydraulic fluids, Cellulubes reduce the 
dangers of fires and explosions caused by line breaks 
or other equipment failures. As air cylinder lubri- 
cants, Cellulubes prevent the formation of excessive 
carbon deposits—the main source of compressor fires 
and explosions. 


Available in 6 controlled viscosities, Cellulubes can 
be supplied to meet exacting requirements in the 
replacement of flammable fluids presently in use. 
Play it safe, write for complete data and technical 
assistance. Celanese Corporation of America, Chem- 
ical Division, Dept. 588-C, 180 Madison Ave., N. Y. 16. 


Celanese ® 
Cellulube® 
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Chrysler's Mound Road V-8 Engine Plant in Detroit can turn out 1200 
engines every eight hours. This high rate of production 
emphasizes the need for good maintenance procedures. Headed 
by H. Schocker, the machine repair department in this division 


is responsible for the testing and repair of hydraulic 


components and circuits. Installation of “up to specs’ components 


saves time and money. They have found that. . 


IN-PLANT COMPONENT TESTING 


... adds reliability to hydraulic operation 


@ By A. J. Phillips 


OMPONENTS that are in proper working order 
when installed cut hydraulic downtime. This is 
very essential to maintain the production output of 
automation equipment. The hydraulic test stand 
used at the Mound Road Engine plant has proven 
very valuable in diagnosing hydraulic trouble and 


4. J. PHILuips, Supervisor, Hydraulic Tool Trouble, Mound 
Road V-8 Engine Plant, Engine Division, Chrysler Corpora- 
tion, Detroit, Mich. 


checking internal and external leakage of valves 
and cylinders. 

Originally designed for testing one manufac- 
turer's hydraulic valves and piston pump closed- 
feed circuits, this equipment has been adapted to 
test four other lines of gasket mounted valves by 
the use of suitable subplates. For greater versatili- 
ty in testing the variety of components used in this 
plant, external ports have been provided. Using 


VALVES and cylinders and some 
piston pumps used for replace- 
ment on equipment in the Ply- 
mouth engine plant are tested 
before installation. 

Courtesy John S. Barnes Corp. 
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SERVING MODERN INDUSTRY 


VARIABLE @& 


HYDRAULIC 


DELIVERY PUMPS 


R.M.S. Queen Elizabeth 


“DENNY-BROWN” STABILISERS 


Yet another example of the highly varied 
operations to which ‘VSG’ hydraulic pumps 
are applied is provided by the 

Denny-Brown stabilisers fitted to many 
vessels, including R.M.S. Queen Elizabeth. 
The ‘VSG’ pumps are incorporated 

in the mechanism for actuating 

each of the four fins. 


One of the two port fins of the Queen Elizabeth Ship Stabiliser 


VICKERS -ARMSTRONGS 


VICKERS-ARMSTRONGS (ENGINEERS) LTD 
Vickers House - Broadway « London + England « Cables: Vickerseng London Telex 
Discribuced in Canada by BRANT-CANADIAN DISTRIBUTORS LTD. through dealers 
CONSOLIDATED ENGINEERS BAWDEN INDUSTRIES LTD. GALBRAITH & SULLEY LTD. 
& MACHINE CO. LTD. 163-181 Sterling Road 1331 W. 6th Avenue, 
5645 Pare Street Toronto 3, Ont. Vancouver 9, B.C. 
Town of Mount Royal, P.Q. 


Main Stocks are carried in Montreal and Vancouver 
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IN-PLANT COMPONENT TESTING 


flexible hose, cylinders and threaded connection 
valves are connected to these ports for testing. 


BUILT FOR PROMPT SERVICE 


The test table has two master manifolds for the 
installation of gasket mounted valves to be tested. 
Blocking plates are supplied to block master mani- 
folds when they are not in use. A sliding guide 
bar with control dogs, for operation of cam op- 
erated valves and limit switches, is mounted on top 
of the table and is operated by a 3-4 inch bore x 
12 inch stroke cylinder, which is mounted under- 
neath the table. Each port of the guide bar cylinder 
has a shut-off valve to isolate it from the circuit 
when another cylinder is being tested. Any oil spill- 
age on the table is drained through a filter into 
a scavenger tank, which is located in the cabinet 
beneath the table. This tank can be removed through 
the front door of the cabinet for cleaning. 

A 1-hp 1200 rpm motor is mounted in the cabi- 
net and connected to the piston pump drive housing 
by a V-belt. This housing is located on the right 
side of the panel. No adaptor is required to mount 
the piston pump. The face of the housing is ma- 
chined so that it is only necessary to line up mount- 
ing holes for the various types of piston pumps. 
The charge and discharge ports of the pump are 
connected to the panel with flexible hose. 

The main pumping unit is also mounted in this 
cabinet. It consists of a duplex constant delivery 
vane type pump and a duplex gear type pump. They 
are driven by a 10 hp 4-speed electric motor (600, 
900, 1200 and 1800 rpm). 

A flow meter of 0-30 gpm is installed on the 
panel and connected into the intake line of the 
pumping unit, where it is protected from a build up 
of pressure. A series of manually operated bypass 
valves, installed on the panel, and in-line check 
valves are arranged so that oil flow from any pump 
can be bypassed from the main pressure header 
back to the outlet of the flow meter. In this way 
the flow meter is able to register the exact quantity 


of oil being used. 


GASKET MOUNTED CONTROL valves can be 
quickly fastened to a master manifold and 
checked. By use of suitable subplates, five dif- 
ferent makes of valves used in this plant can 
be tested. 


Conventiently located on the control panel are: 
gauges for main header pressure, back pressure 
piston pump charge and piston pump discharge 
pressures; a pushbutton station; a solenoid con- 
nector with leads; a manually operated and/or 
automatic selector switch and voltage selector 
switch; a manual shut-off valve for pressure header 
to master manifolds; manual shut-off valve for the 
return line to tank from master manifolds, which 
is also used to build up back pressure; and manual 
controls for adjustment of relief valve settings. 

The 30 gallon hydraulic reservoir is mounted on 
top of the panel, and all discharge oil from relief 
valves is directed through a flow observation box, 
attached to the top of this reservoir, before going 
to the tank. 

This flow box is constructed of steel with a plexi- 
glas front. Separate relief valve discharge lines are 
connected to the top of this box and the operator 
can tell by the oil flow which pumps are in use. 

All valves and cylinders used for replacement on 
equipment in this engine plant are checked on this 
equipment before installation. This procedure plays 
an important part in assuring reliable operation 
with mimimum downtime. vvv 


FLOW BOX is mounted above oil reservoir. All dis- 
charge oil from relief valves goes into this box. 
Through its plexiglas front, the operator can see 
by the wil flow, which pumps are in use. 


POWER UNITS for the test tables are located within the 
cabinet. On the left is a l-hp motor which is connected 
through a V-belt to the test pump drive housing. The main 
pumping unit for supplying fluid and pressure to valves 
and cylinders under test is driven by a 10-hp motor. 
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Installed on the nose Chiksan Swivel Joints Located in the landi 
wheel assembly of the on landing gear of Lock- gear housing of the C-1 
P2V-7, Chiksan Swivel heed’sConstellationsgive these Chiksan Swivel 
Joints eliminate tight ra- metal hydraulic lines the Joints conserve system 


dii bend in rubber hose. flexibility of rubber. space, lengthen hose life 


“Better check with Chiksan” That phrase is almost a 
byword with Lockheed design engineers when the prob- 
lem of tight bend radii develops. For good reason, too. 
Lockheed engineers have found time and again that 
Chiksan has the experience and the facilities to provide 
a-compact lightweight swivel joint to meet their needs 
quickly, efficiently. Check with Chiksan. Remember that 
phrase the next time you want a fast, right answer to your 


Lh, ff. CA, bend radii problem. 
FOR CATALOG WRITE DEPT. 193 


A BUBSEIDIARY OF FOOD 


"S@> CHIKSAN COMPANY-BREA, CALIFORNIA + CHICAGO 5, ILLINOIS » NEWARK 2, NEW JERSEY 


Well Equipment Mfg. Corp. (Division), Houston 1, Texas » Subsidiaries: Chiksan Export Company + Chiksan of Canada, Ltd. 
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APPLIED HYDRAULICS 


CIRCUIT 
DESIGN 


ARTICLE 


EFFICIENT 


FLUID MOTOR 
CONTROL ......for positive 


and negative work loads 


@ By John R. Fawcett 


HIS meter-out circuit is intended for motors 

driving positive loads and which may be sub- 
jected to negative loads. For example, lowering 
weights, or slowing down a machine with high 
inertia. Motor shaft speed is set by the flow control 
valve and a special pressure compensator valve 
varies the pump pressure to meet the demands of 
the positive load. If the load becomes negative, 
a brake valve prevents rising speed. The 4-way 
valve allows the motor to be reversed after it has 
been stopped by shutting the flow control valve. 


Basic Hydraulics 


As every high school physics student knows, 
efficiency of a machine is equal to the power 
output divided by the power input. In the 
case of a hydraulic machine, the “power out” 
is equal to the rate at which the machine 
moves (F) times the work load (L). “Pow- 
er in” is equal to the pump pressure (P) 
times the pump capacity (Q). Putting this 
into an equation: 


FL 
Efficiency (%) = —— 100 
PQ 


On most machines where a fixed displace- 
ment pump supplies oil to a rotary motor, 
it is desirable to keep constant the rate at 
which the motor shaft turns regardless of 
changing loads. With the feed rate F con- 
stant and the load L varying, in order to 
maintain maximum efficiency, pump pressure 
must be made to vary directly with the load 
rather than remain at some constant value 
determined by maximum load. 


Motor speed is controlled under all loading 
conditions, short of overload, by the flow control 
valve opening. The special brake valve acts as a 
pressure compensator for the flow control valve 
on negative loads—when the motor is tending to 
run faster than the set speed. If an ordinary relief 
valve were used instead, it could only slow the 
motor down to a stop. It would not be able to con- 
trol the speed, a function the brake is specially 
designed to do. 

Both pump and motor are of the fixed capacity 
type and the motor speed is varied by the flow 
control valve. In the normal meter-out circuit, the 
pump operates at full relief valve pressure con- 
tinously, but with this arrangement, the compensa- 
tor valve maintains the pump pressure only at a 
level sufficient to overcome the load on the motor. 
Result is reduced power consumption and reduced 
operating temperature of the oil. 


OPERATION WITH POSITIVE LOADS 


The compensator valve is designed to fit into 
the pipe line. The spool has two main parts con- 
nected by a comparatively narrow neck. The upper 
part has a conical seat and regulates discharge 
of excess oil. It is balanced by a passage drilled 
through it. The control pressure entering at the 
bottom is opposed only by the spring above the 
valve spool. All other faces are at zero pressure. 
The spring keeps the pressure at point X in the 
circuit close to 30 psi by varying the discharge. 
Too high pressure opens the valve slightly and too 
low a pressure closes it. 

If the motor is running light and assuming there 
is a fluid resistance, the pressure drop through the 


JOHN R. FAWCETT, Consulting Engineer, Timperley, Che- 
shire, England 


102 APPLIED HYDRAULICS ‘ 


volve 


motor will be zero and the pressure at point X will 
rise sufficiently to overcome the compensator valve 
spring holding the valve open to release surplus 
pump output to drain. This gives pressure com- 
pensation for the flow control valve because the 
compensator valve keeps point X at a constant 
pressure and pressure at the flow valve outlet is 
zero. When the motor is placed on load, let’s say 
resistance rises to 100 psi and with the pressure 
at point X of 30 psi the pump discharge pressure 
will automatically rise to meet the load required, 
i. e., to 130 psi. Similarly, if the motor is loaded 
to the equivalent of 200 psi, the compensator valve 
blows off at 230 psi. For all positive loads below 
overload, speed is controlled and maximum effi- 
ciency is obtained. 


OPERATION WITH NEGATIVE LOADS 


The brake valve comes into action when the 
motor starts to act as a pump. This happens if the 
flow control valve opening is reduced when driving 
a machine with high inertia or when the motor is 
used to lower a load, The brake valve is similar to 
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WITH CHANGING LOAD motor shaft speed will re- 
main constant for a given flow control valve setting 
because the pressure at point X is held constant. 
The pressure compensator valve is effective for posi- 
tive loads. Speed of negative loads is controlled by 
the brake valve. 


the pressure compensator valve except that the con- 
trol spring is at the other end of the spool and a 
spring pilot relief valve is incorporated. Its func- 
tion is to keep the pressure in front of the flow con- 
trol valve constant (at 30 psi) under these condi- 
tions. 

The brake valve never closes completely but re- 
mains open to pass the whole of the flow through 
the motor; it shuts sufficiently, however, to give 
the required back pressure to the motor. If this 
back pressure becomes so great that it might 
damage the fluid motor, the pilot relief valve opens, 
admits oil under the main valve and opens it suf- 
ficiently to keep the braking effect to the highest 
permissible figure. When this happens the flow 
control valve is not able to cope with the additional 
flow and the excess is passed out through the re- 
lief valve. 

While braking, the pressure at X is slightly above 
30 psi and the pressure compensator valve is kept 
full open by the pilot line pressure to keep the 
pump unloaded. There is no danger of cavitation in 


the motor, because the pump is still delivering. 
vvy 
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FIRST CHOICE 


of quality 
equipment 
builders 


Helical gear type 

with mechanical seal 
and renewable bearings. 
For quiet operation 

at higher speeds — ideal for 
direct-coupling to motors. 


Spur geor type 
with compression packing 
and renewable bearings. 


Herringbone gear 
type with mechanical 
seal and heavy-duty, 

anti-friction needle 
bearings. An outstanding 
performer — quiet with 
high-efficiency rating. 


You'll find Brown & Sharpe Rotary Gear Pumps speci- 
fied as original equipment for fluid handling or hydrau- 
lic use in the widest variety of machinery products. 

Typical users include manufacturers of oil field, air 
conditioning, chemical handling, homogenizing and min- 
ing equipment—diesel engines—printing and hydraulic 
presses—paint mixing machines—industrial oil burners 
—and many other devices. 

Brown & Sharpe Rotary Gear Pumps are available in 
a wide range of capacities for pressures up to 500 psi 
and speeds to 1800 R.P.M. Write for full details. Brown 
& Sharpe Mfg. Co., Providence, R. I. 


(|BS 
Brown & Sharpe 


ROTARY GEAR PUMPS 
FOR TOP PERFORMANCE UNDER PRESSURE 
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DESIGN 
AIR CYLINDER 


... for impact 


@ By Eric Holdsworth 


HAT are the requirements of a cylinder de- 

signed specifically to give impact? They are: 
high velocity, good acceleration, low mechanical 
and fluid friction. 

To meet these requirements the cylinder shown 
in the drawing was developed. The design permits 
trapped air to expand for the impact operation. 
The only air movement during impact is air 
through the piston. Orifice size is approximately 
equal to the area of the displaced member, result- 
ing in low fluid friction. Only static sealing of the 
piston is required at the end of the return stroke 
at a low pressure differential; therefore, a single 
O-ring and short piston give low mechanical fric- 
tion in the cylinder. 


e Operation—In the position shown in the draw- 


ERIC HOLDSworTH, Design Engineer, Leeds, England. 
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CONVENTIONAL cylinder 2, with gland 1 at one 
end and cap 12 sealing the other, is fitted with piston 
rod 3 of approximately 50% the area of cylinder 2. 
Piston is attached to rod by means of spider 7, allow- 


| 


ing center of piston to house miter valve 9. Stem 8 
of this valve enters chamber 5. In stem 8 is se- 
quence/non-return valve 6. Tappet 10 can enter 
passage in cylinder head 12 to contact valve 11. 


operation by allowing air 


under compression to expand rapidly 


ing, air pressure holds the rod retracted. To ad- 
vance the piston rod and strike a blow, 4-way valve 
13 is shifted. Chamber 5 is now open to exhaust. 
Valve 6 traps the air in the cylinder annulus. 
Supply air is now directed through check valve 14 
and through valve 11 to head 12. This valve is held 
open by tappet 10. As pressure rises above the 
piston, the miter-valve 9 shifts to the open position, 
due to the absence of sustaining pressure on stem 8. 
As this valve snaps open, tappet 10 releases the 
valve 11, which seats and isolates the cylinder from 
further entry of air. 

The trapped air in the cylinder expands and acts 
on the rod area to cause rod 3 to advance. As it 
advances along with its piston, air freely transfers 
between the upper and lower chamber via the large 
orifice created on opening of valve 9. 
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When the required blow has been struck and it 
is desired to restrict rod 3, the 4-way valve 13 is 
shifted to the position shown. Air from supply now 
acts on stem 8 to close valve 9 and pass via valve 6 
into the cylinder annulus which is now once more 
isolated from the upper end of the cylinder. At the 
same time the upper end of the cylinder, via valve 
11, and restrictor 15, is opened to atmosphere 
through valve 13. The rod then retracts, but due 
to the restrictor 15 the expanded air is slightly re- 
compressed, which exerts a balancing force in the 
upper chamber and brings the rod and piston as- 
sembly gently to rest against the head 12. As the 
upper extremity is reached the tappet 10 engages 
with the valve to retain it open in readiness for a 


further admission of air to initiate another stroke. 
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This bank of manifold-mounted Speed King valves 


controls a foundry mold flask indexing unit custom-built for 


a major automotive manufacturer. 


to simplify piping and wiring 


of comp/ex contro/ valve 


installations, use... 


VALVAIR’S NEW SPEED KING MANIFOLDS 


Cut material and assembly labor costs on mul- 
tiple control valve installations . . . use Valvair’s 
new 2 and 3-station manifolds! Common inlet, 
exhaust and wiring passages, plus equally-spaced 
cylinder ports, eliminate unnecessary piping and 
wiring . . . keep installations neat. Cast aluminum 
manifolds may be ganged for installation of any 
number of valves. O-rings assure leak-free con- 
nections. 


Easier in-use service is another benefit! Individ- 
ual pilots, valves or entire manifolds are replace- 
able as units to minimize machine downtime. 

And, Speed King manifolds are availadle for 
immediate delivery from stock. Before you engi- 
neer new equipment or up-grade machines now 
in service, investigate the design and cost advan- 
tages of Valvair Speed King manifolds. Valvair 
Corporation, 454 Morgan Ave., Akron 11, Ohio. 


AA. 4967 


Ganged 3 station Speed King manifolds provide neat piping .. . 
simplify construction and maintenance of this master control console 
which operates a battery of automated foundry equipment. 


—! in. NPT intake and exhaust ports, common 
to all stations. Pipe threads, both ends, and 
O-ring grooves. 

PORTING —Optional % or V2 in. NPT cylinder ports. Side 

and bottom outlets, flush pipe plugs. 

WRING —1% in. conduit passage, with side access 
cover, common to all stations. Pipe threads, 
both ends, and O-ring grooves. Pilot leads 
encased in flexible conduit. 

—2 or 3 stations for single and double solenoid 
Speed King valves. 2, 3 and 4-way; remote- 
operated; speed controlled; and power- 
centered nevtral valves may be used in any 
number and combination. 

MOUNTING—2 mounting legs per manifold. Kits of O-rings 

ond through bolts, for ganging, also available. 


PIPING 


VALVES 


Representatives in: Baltimore * Birmingham © Boston ¢ Buffalo * Charleston, W.Va. * Chicago 
Cleveland © Cranford, N.J. © Dayton Denver © Detroit Eureka, Calif.* Grand Rapids 


Houston Indianapolis 


Konses City, Mo. © Logansport, Ind. Los Angeles Louisville 


Miemi © Milwavkee * Minneapolis * Muncie * New Orleans * New York © S. Pasadena 
Philadelphia Pittsburgh © Portland, Ore. St. Louis Seattle San Francisco Syracuse 
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Montreal * Toronto * Vancouver 
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accumulator to supply water pressure for powering presses and equipment throughout 
the plant. This installation is typical for many plastic, rubber and metal working plants. 


HIGH PRESSURE WATER HYDRAULICS 


... supplied by multiple plunger pumps 


Hydraulic forging and extrusion presses applying forces up 
to 50,000 tons, and operating at 4500 psi, can use water as 
the medium. As high flow rate is only required intermittently, 


an accumulator is used, eliminating the need for an excessive- 


ly large multiple plunger pump. 


HIGH PRESSURE water hydraulics has many uses, from 
powering presses to descaling and debarking with jets. 


March, 1957 


@ By R. K. Grobholz 


ORGING presses for heated metal billets, 

die casting machines and rubber or plas- 
tic molding presses are commonly pow- 
ered by high pressure fluids. In extrusion 
presses, enough force is developed to 
squeeze metals through dies. Originally 
restricted to aluminum, bronze and the 
softer alloys, extrusions are now being 
made of harder and more durable metals 
such as chrome stainless steel. In some 
applications, requiring large quantities of 
fluid, water is an ideal medium. 


@ Why water hydraulics?: Many hy- 
draulic press applications involve red hot 
or molten metals. The slightest oil leak at 
high pressure could throw inflammable oil 
30 or 40 feet. Use of fire-resistant fluid is 
necessary to eliminate the fire hazard. Fire- 


R. K. GROBHOLZ, Worthington Corporation 
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HIGH PRESSURE WATER HYDRAULICS 


resistant fluids are more costly, and in large plants 
leakage loss may be as much as 25,000 gallons per 
year. For these applications water provides a fire- 
resistant medium with the advantage of economy. 
Addition of up to 5 percent soluble oil provides 
lubrication for valves and rams in the system with- 
out making the mixture flammable. 


@ Pumps: Since close clearance rotary pumps will 
not perform well with water, multiple plunger 
pumps are required. Several pumps on the market 
will satisfy requirements for this type service. 

Direct flow reciprocating pumps are widely used 
for high-pressure, high-volume hydraulic applica- 
tions. Triplex pumps handle the majority of re- 
quirements, but models are available with as many 
as 9 plungers. 

This type of pump has close-clearance liquid end, 
providing high volumetric efficiency in handling 
light as well as heavy liquids. Valve arrangement 
is such that the liquid follows a straight path 
through the pulsation chamber. 

Separate interchangeable stuffing box barrels 
allow for interchangeability of several plunger sizes 
within a given cylinder size. Conversions can be 
easily made in the field. For example, on a 5-inch 
stroke pump, plungers are interchangeable within 
two sizes of fluid ends. This provides a range of 
pressures from 700 to 2700 psi with displacement 
of 15 to 225 gpm. On the 3-inch stroke model, range 
is from 800 to 2600 psi and 5 to 95 gpm. Another 
model triplex pump has a range of 700 to 12,000 
psi and 2 to 225 gpm. 

These pumps feature a sectionalized fluid end 
which permits easy access for maintenance and in- 
spection. Individual fluid end sections can be re- 
placed at a fraction of the cost of an entire fluid- 
end unit. 

Drive units may be electric motor, steam turbine, 
steam engine or internal combustion engine. Drive 
connection may be direct through a flexible cou- 
pling, by pulley or V-belt, by speed reducer through 
flexible coupling or by built-in speed reducer. On 
the smaller sizes an integral pump and motor base 
is supplied on direct or geared reduction units. 


@ Accumulators: Peak flows for the presses are 
supplied by the accumulators. During periods of 
no demand, the small pump (sized only for the 
average flow rate) replenishes the accumulator for 
the next demand. 

One of the older type accumulators has a weight 
on the plunger. Pressure in the cylinder is simply 
the weight times the ram area. Withdrawal of water 
from the cylinder causes the ram to drop. As it 
does, it contacts a limit switch that loads the pump. 
Discharge from the pump raises the ram and weight 
to the point where another limit switch unloads the 
pump. This design is acceptable only for smaller 
Concluded on page 114 


WATER HYDRAULICS powers this 18,000 ton die 
forging press. High operating pressures are produced 
by small pumps with accumulators. 


BaLLasT WEIGHT 


Z RAM AREA “A” 
L Z 
Z WORKING PRESS. P (rs. 
4 
(Ft) 
Px A = W (NEGLECTING FRICTION) | 


THEORETICAL DISPLACEMENT = 
EFFECTIVE CAPACITY = 75% (APPROX) oF THEO. DISPL. 


SIMPLE TYPE accumulator is pressurized by weight 
on the ram. Inertia of the moving mass causes shock 
loads not acceptable in larger installations. 
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ACCUMULATOR furnishes peak loads for intermit- 
tent requirements, eliminating need for large pump. 
Small pump refills unit for the next demand. 
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A name 
famous for precision 
now produces 
reciprocating 
forque actuators 


For nearly 40 years men in industry have purchased not just Ex-Cell-O 
products but the reputation of Ex-Cell-O for craftsmanship and 
precision. 

A long line of Ex-Cell-O products—hydraulic power units, 
machine tools, precision spindles, aircraft parts, bushings, Conti- 
nental cutting tools—have been built and sold on a tradition for 
precision and accuracy that industry has come to recognize and 
respect. 

Now Ex-Cell-O's Greenville plant manufactures, sells and services 
rotary torque cylinders—built with the same craftsmanship and 
regard for details that assure you of precision performance. 

Two basic models are available, each designed to do a wide 
variety of jobs such as clamping, indexing, lifting, revolving, 
pushing, pulling, lowering, swinging, closing, opening, oscillating 
and turning. 

Write for more information on rotary torque cylinders by 
Ex-Cell-O. Used wherever you need high-torque reciprocating 
rotary power. 


PRECISION 


CORPORATION 


GREENVILLE,OHIO 


DETROIT 32, MICHIGAN: MANUFACTURERS OF PRECISION MACHINE TOOLS * GRINDING SPINDLES « CUTTING TOOLS + RAIL- 
57-37 ROAD PINS AND BUSHINGS © DRILL JIG BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 
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EASY LOADING 


FIG. 1. Air cylinders operate the horizontal plates 
which support the product while the roller sections 
are swung down by another air cylinder to permit 
entry of carton flaps. 


FIG. 2. Carton is placed over the appliance with 
two side flaps down. Operator at right is stepping 
on foot control to swing down the roller section for 
insertion of flaps. 


Pneumatic operation permits use of conveyor belts 
instead of chain conveyors which would require 


elaborate timing systems. With air circuits, 


simple arrangements of limit switches do the job. 


Economical, efficient 


CLOSING AND SEALING WITH AIR 


HIS rapid, assembly-line packaging system uses 

air-operated equipment designed by the en- 
gineering staff of Hinde & Dauch. Illustrations 
show a typical application in the washing machine 
line at the Whirlpool Corporation, Clyde, Ohio. 

The method is applicable to a wide range of 
major appliances. Two new ideas are incorporated: 
A bottom flap closing device, and a means of clos- 
ing the outer flaps for sealing. 

Air was selected as the operating medium be- 
cause it permitted the use of conveyor belting. 
Otherwise, a chain conveyor would be necessary, 
requiring an elaborate timing system to activate 
the flap closing arms at the proper time. With 


pneumatic circuits, this is accomplished through a 
simple arrangement of limit switches. 

Operations are performed smoothly and con- 
tinuously, from the covering of the product to the 
final sealing. This application of pneumatics has 
speeded up packaging operations, saved floor 
space, allowed the use of less costly packages and 
resulted in a labor-saving of from 30 to 50 per- 
cent. 

All air components are standard and the equip- 
ment illustrated occupies a linear space of only 
50 feet. The line was set up over a weekend, and 
within one hour of the next work day, production 
was being handled. vv 
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SIMULTANEOUS GLUING 


FIG. 3. Entering the gluing section 
where a clevig type air cylinder, an- 
gular mounted above the frame, raises 
and lowegs the rollers to adjust for 
varying box heights. 


FIG. 4. Gine rolls coat top and bottom 
closing flaps at the same time as 
earton moves through the gluing sec- 
tion. 


RAPID SEALING 


FIG. 5. Split-belt conveyor section permits closing 
top and bottom flaps, on one side at a time, while 
maintaining movement of carton. Air-operated flap 
closing arms are actuated by limit switches. Hor- 
izontal side guide bars hold the box upright, 
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FIG. 6. Carton squaring arms are operated by a base 
mounted air cylinder through toggle linkage. Arms 
open as carton contacts limit switch, shown at lower 
right at conveyor belt line, and close when carton 
is past. Compression rollers apply sealing pressure. 
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Saves 40% Space! 


TRONGER, TOO 


Than Outmoded 
Tie Rod Cylinders! 


CYLINDERS 


o\_/ of Offer All The Extras As Standard! 
/ @ NEW exclusive Ingenious Cushion Designs... Super Cushion 
es Flexible Seals for Air... New Self-Aligning Master Oil Cushion 
f : @ Compact design eliminates tie rods, saves up to 40% space 
F 4 ; @ Proven Performance . . . with Extra High Safety Factor 
SQUARE HEADS WITH TE ROOS —/ @ Hard Chrome Plated Bodies and Piston Rods (Standard, at no 
: / 40% extra cost). 
/ space } @ OIL pressure to 750—AIR to 200 P.S.I. 

T-J  T-J {1 J / SAVES You'll find many answers to automation in your plant with T-J Space- 
nes maker Cylinders! Designed with years-ahead features for top perform- 
adjacent equipment without sacrificing strength ance and dependability. Wide range of styles, capacities . . . for all 

kinds of push-pull-lift operations . . . reduces man-hours and costs! 
Write The Tomkins-Johnson Co., Jackson, Michigan. 
NEW LITERATURE...send today 


for new Bulletin with complete 


details of Spacemaker line. TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 
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@ By Ransom Tyler, 


ELECTRICAL PRESSURE CONTROL 


sae 5 of a press is a problem which 
can be solved by electrical controls and a vari- 
able-volume, reversible pump. A considerable 
amount of energy can be stored in the elasticity 
of a large press. Part of this energy is stored 
in the oil which is usually stressed to 3000 or 
5000 psi, and part is stored in the steel structure 
which is sometimes stressed to 20,000 or 30,000 
psi. In some cases, a very large amount is stored 
in elastic work or tools, such as rubber pads which 
are used in certain forming operations. 

If the pressure is suddenly released, a severe 
shock occurs stressing the piping and other el- 
ements of the system. Designers of press circuits 
use valves or other controls to release the energy 
slowly over a period of time which often reaches 
several seconds. 

A similar shock occurs if pump output is directed 
to the rod end of the press ram before the head 
end pressure has been completely released. The 
cylinder is prevented from moving because of the 
pressure which has been built up previously on 
the head end. 

One solution to this problem is illustrated in 
Figure 1. The pressure switch is actuated on pres- 
sure rise and opens the circuit to the RETURN 
solenoid in the pump directional control. After 
completion of the stroke, the PREss solenoid is 
deactuated stroking the pump to neutral, and the 
valve is shifted to meter fluid from the cylinder 
for a controlled decompression. When the pres- 
sure has dropped to a preset valve, the pressure 
switch is deactuated energizing the RETURN sole- 
noid, so that the pump delivers to the rod end of 
the cylinder to raise it. 


COMBINATION CIRCUIT 

When a pressure switch is used to limit maximum 
pressure, a relief valve should also be used if 
pressure rise might be faster than the response 
of the pressure switch. The time element involved 
in tripping a pressure switch which actuates as- 
sociated electrical components to control a valve 


RANSOM TYLER, Chief Application Engineer, The Oilgear 
Co., Milwaukee, Wis. 
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and pump displacement may be an appreciable 
fraction of a second allowing dangerously high 
peaks to occur. The relief valve provides a passage 
through which the excess oil can be relieved. The 


Continued on next page 
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FIG. 1. VALVE IS ACTUATED by electrical control 
to meter oil from head end of cylinder providing 
controlled decompression. Pressure switch actuates 
solenoid-operated pump stroke control. 


suited 


fo) 


FIG. 2. COMBINATION OF RELIEF VALVE and 
pressure switch or limit switch insures pressure limit- 
ing even when pressure rise is more rapid than re- 
sponse of pressure switch, 
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DUE 
TRANSFER? 


Use these dependable SEALOL fluid 
transfer devices... 


ROTARY 
JOINTS 


BULLETIN 14 
BALANCED PRESSURE - LOW TORQUE + LEAKPROOF 
PRESSURES: Steam to 150 PSI — Fluids to 350 PS! 
SPEEDS to 1750 RPM 
TEMPERATURE to 425°F 


DESIGNED FOR VACUUM 
SERVICE 


SWIVEL 
JOINTS 


BULLETIN 15 
LIQUIDS + VAPORS + GASES 
PRESSURES to 3500 PSI 
TEMPERATURE to 350°F 
AIRCRAFT & INDUSTRIAL TYPES 


CHECK 


VALVES 

BULLETIN 16 

VAPORS + LIQUIDS + GASES 
PRESSURES to 3000 PSI 

TEMPERATURE: —65° to +350°F 
LOW PRESSURE DROP + FULL FLOW 
POSITIVE CHECKING 
& INDUSTRIAL TYPES 


Sealol combines years of experience in mechanical sealing 
and hydraulics engineering to meet industry’s demand for 
dependable fluid transfer devices. SEND FOR DESCRIPTIVE 
BULLETINS. 


SEALOL CORP 
181 POST ROAD, PROVIDENCE 5, R. I. 


Boston * New York City * Philadelphia * Washington * Buffalo * Pittsburgh 
Cleveland * Greenville,S.C. * Jacksonville * Milwaukee Chicago 
Kansas City * Tulsa * Denver * Los Angeles * San Francisco * Toronto, Canado 


THE | BALANCED PRESSURE SEAL 
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pressure switch and relief valve can be combined 
to provide a single adjustment for pressure con- 
trol. 

Figure 2 shows two arrangements for use where 
the maximum pressure must be adjusted over 
a considerable range. In (a) a specially built de- 
vice utilizes the very small movement of the relief 
valve plunger to trip a sensitive limit switch. This 
design depends upon a certain minimum flow for 
operation—perhaps 1/10 of its maximum capacity. 
Therefore it must be used with caution in a system 
of varying flow. The arrangement shown in (b) 
can be assembled from standard commercial com- 
ponents, although integral assemblies of this type 
have been produced, The high-pressure valve can 
be adjusted over a wide range of pressures, The 
low-pressure valve neééd be set only high enough 
to actuate the pressure switch. The small check 
valve provides a path for the escape of fluid 
when the pressure in the line to be controlled 
falls below the setting of the low-pressure relief 
valve. If this line is always under pressure, this is 
not possible and a bleed-off valve should be 


installed in parallel with the low-pressure valve. 


HIGH PRESSURE WATER HYDRAULICS 
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installations, due to leakage, packing maintenance 
and hydraulic shock caused by inertia of the mov- 
ing mass. 

The most simple and foolproof accumulator has 
no moving parts. It is merely a pressure vessel, 
partly filled with water and the rest compressed 
air. Pressure switches take the place of limit switch- 
es, since the air at the top of the vessel expands 
and compresses as water is withdrawn or restored. 
Air bottle accumulators are sized to provide the 
necessary water volume with a limited pressure 
drop, usually not exceeding 10 percent. 


@ Typical applications: Schematic illustrations 

are given for some common uses of high-pressure 

water. They are: 
a. Straight line motion for hydraulic pressing, 
shearing or extruding, and table or elevator lift- 
ing. Proper combination of press and ram area 
produces the necessary tonnage. 
b. Static pressure. Small reciprocating pumps 
are used for hydrostatic testing of piping, valves 
and pressure vessels. Equipment to be tested is 
first filled from a low pressure source. Only a 
small flow is needed to build up quickly to test 
any slight leakage. 
c. Impinging force for descaling, decoking and 
debarking. Scale is removed from metal most 
effectively with hydraulic jets. Chilling effect of 
the water shrinks the scale, impact of the jet 
breaks the scale into small particles and hitting 
at a 15-degree angle gives the jet a peeling action. 

vvv 
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Another 


WATERMAN 


Adjustable 
Flow Regulator 


An adjustable flow regulator 


adapted for manifold mount- 


ing. Sub-plate kits are fur- 


nished with built-in check 


valves for free reverse flow. 


They are interchangeable, de- 


pendable, light-weight and 


easily installed. 


Either right or left hand rota- 


tion of control handle is avail- 


able. Maximum or mini- 
mum flow adjustable by 
180° movement of this 


control handle. 


725 CUSTER AVENUE 


EVANSTON, ILLINOIS 
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110534 Sub-Plate Kit 
with built-in check 
valve for free reverse 


7 - 
L ouner — flow. 


Write for illustrated bulletin A, de- 
scribing the many valuable features 
of this Adjustable Flow Regulator. 


Model 
No. 1409 
> 
eu: 
ouTLeT INLET 
| 
WATERMAN ENGINEERING Bes 
COMPANY 
Merah, 1967 
4 


The one top quality assembly 
that performs the complete job 
for thorough conditioning and 
control of compressed air used 
to power all types of pneumatic 
tools and appliances. 


The AUTOPNEUMATIC 
CONTROL ASSEMBLY 


features... 

... The ARROW FILTER 
high flow capacity with filtra- 
tion as required and low pres- 
sure drop. 


...The ARROW REGULATOR 


high flow capacity with positive 
pressure control. 


ARROW LUBRICATOR 


high flow capacity with correct 
oil mist lubrication. 


The ARROW AQUAMATIC 
DRAIN TRAP 


automatically disposes of col- 


crate units supplied in pipe line 
sizes from Y%” NPT through 2” NPT. 
RODUCTS SINCE 1914 


QUALITY P 
Catalog and engineering dota 
request 


A 1902 5. KOSTNER AVE. * CHICAGO 23, ILL. 
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lected moisture from filter with 
no loss of compressed air. 
Assemblies and sep- 


RELAYS AND CONTACTORS 
Concluded from page 8! 


ratings of contactors are actually given as 8-hour 
ratings, so that the contactor should operate at 
least once every eight hours. Because all copper con- 
tacts and most silver contacts have wipe, or a 


= 

Courtesy Square D Co. 
INTERCHANGEABLE CONTACTS permit converting 
normally-open contacts to normaliy-closed contacts 
and vice versa. This illustration also shows action of 
the spring which holds the contacts 


. 


scraping action when they are closed, this frequency 
of operation will remove corrosion products which 
build up even while the contacts are conducting. 
If a contactor is not to be operated at least once 
every eight hours, it should have silver contacts 
because of the conductivity of silver oxide. 


RELAY COIL 

The relay coil is wound on a spool and mounted 
on the magnet. In a-c relays, the inductance of the 
coil contributes to its total impedance and the 
resistance of the coil is usually much lower than 
in d-c relays. 

In a-c contactors the inductance of the coil is 
a function of the air gap in the magnetic circuit, 
and the coil will draw more current at the be- 
ginning of actuation than when the relay is com- 
pletely actuated. This initial current may be six 
times the normal current, so that if the relay fails 
to close, coil burn-out is likely to occur. 

Reliable operation of the relay is dependent on 
sufficient actuating voltage. A-c relays are designed 
to be actuated at 85% of their rated voltage, and 
d-c relays at 80% of their rated voltage. They are 
also rated for an overvoltage of 10%. 


RELAY SPRINGS 

Contacts of relays and contactors are spring 
loaded to provide proper contact pressure and 
positive closing. 

The contact spring must deactuate the contacts 
quickly to extinguish the arc, and must also permit 
them to close without bounce or chatter. Once 
closed they must be held together tightly to avoid 
high contact resistance and resultant heating. 


RELAY TERMINALS 

The most common types of terminals for making 
connections to the relay are screw lugs, solder 
Concluded on page 1/8 
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WHY WASBE HORSEPOWER? 


OTHER RACINE 
HYDRAULIC PRODUCTS 


Hydraulic Power consumption is measured by the amount of oil 
pumped and the pressure needs of the circuit. Seldom do you need 
maximum output from the pump and top pressure throughout 

an operating cycle. 


RACINE “Variable Volume” Pumps save horsepower because they 


; FLUID MOTOR 
pump only the volume of oil needed to operate the circuit. : 
i 


By-passing of oil, heating, the cost of relief valves, excessive reservoir 
capacity, extra piping, all add to first cost and operating expense. 
4-WAY VALVES 


Twin Solenoid 
Pilot Operated 


RACINE “Variable Volume” Pumps reduce these costs by 
simplifying your circuits. The Racine Model K Vane Type Variable 
Volume Pump shown above has a capacity of 70 gpm, with 
maximum pressure of 1000 psi at 1200 rpm. Other models in a full 


range of sizes from 5 to 70 gpm. RESERVOIRS 
With Control Panel 
Designed to your space 


Why waste horsepower? Write today for complete information. cal oat tae 


RACINE HYDRAULICS & MACHINERY, INC. 
2074 Albert Street 
RACINE, WISCONSIN, U.S.A. 


association 
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Meet your Hydraulic Power Needs 
with this two-in-one power unit 


y THE CHAR-LYNN POWER PAC has everything in 
one package needed for most all hydraulic operations. 
THE CHAR-LYNN POWER PAC encloses all parts 
within the reservoir for greater safety and longer life. 
THE CHAR-LYNN POWER PAC operates both single 
and double acting cylinders out of 1 unit. 

v¥ THE CHAR-LYNN POWER PAC delivers up to 10 
Horsepower. 

V THE CHAR-LYNN POWER PAC can operate at low 
speed and still deliver the high pressure needed for 
average operations. 

yY THE CHAR-LYNN POWER PAC eliminates sprock- 
ets, chains and pulleys. 

Y THE CHAR-LYNN POWER PAC offers space saving 
compact power at LOWER COST. ‘ 


SPECIFICATIONS AND DIMENSIONS 


DELIVERY. Up to 12 gpm. Up to 10 h.p. 
RESERVOIR CAPACITY. 24 gallons or 
more as needed. 

RELIEF VALVE. Cortridge-type, spring- 
loaded, ball-check. Set 1,000 pounds. 
CONTROL VALVES. Two-way Valve 
for Singie-Acting Cylinder—Four-woy 
for Double-Acting Cylinders. 

FILTER. Enclosed within Reservoir — 
protects all moving ports. Fine brass 
screen easily cleaned or changed. 
DRIVE. Direct from PTO shaft, or high- 
speed belt or chain drives. 
OPERATING RANGE. 200-1200 rpm. 


Hi-lo-poc pump Strokontrot cylinder Horsepower pump Horsepower cylinder 


Holdkontrol valve H-730 coupler F-240 filter 
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RELAYS AND CONTACTORS 


plicity of replacement. 


ENCLOSURES 


| taminated within a short time. 


Concluded from page !16 


terminals, plug and socket, and quick-connect pin 
and socket couplers. The screw type is the most 
common on industrial relays, although plug-in units 
are coming into increased use because of the sim- 


Relays and contactors are usually panel mounted 
with other electrical control equipment, although 
dust-tight, water-tight, and explosion-proof enclo- 
sures are available. Some of the smaller plug-in re- 
lays are enclosed in a clear plastic housing which 
provides protection and at the same time permits 
regular inspection. For complete protection the 
relay should be hermetically sealed in an enclosure 
which is filled with an inert gas. A disadvantage 
of this design is that the volatile products of relay 
operation are confined in a small space without 


ventilation, so that this atmosphere becomes con- 


OPPOSING CYLINDERS 


Concluded from page 78 


Pressure on the wedge cylinder is maintained 


_by an accumulator, The pump runs only long 


enough to make up for leakage, or when alignment 


_ of the roll is required, and is controlled by a pres- 


sure switch installed with the accumulator. This 
pressure switch is set to close at 450 psi and open 
at 1000 psi, operating the pump intermittently to 


_ maintain accumulator pressure between these limits. 


Because of space limitations and mounting require- 
ments, a piston type accumulator was selected. 
The wedge cylinder functions with a latch cylin- 
der which releases the locking mechanism. The 
single-acting latch cylinder is connected so that 
it is drained when the latch cylinder is extended. 


| Pressure is applied to the latch cylinder when 


the wedge cylinder is retracted. These two cylin- 


ders are controlled by a 4-way, spring-loaded, 


foot-operated valve. In the spring-loaded position, 
this valve applies pressure to lock the wedge cylin- 


_ der in place. This is a safety feature insuring that 


an operator is standing at the control station de- 


| pressing the foot valve before the coil holding cones 


can be moved apart. 
Accidental operation of the manual valves con- 
trolling the cone cylinders has no effect, because 


_ of the check valve which maintains pressure on the 


accumulator and pressure switch, so that the pump 
is not running. The cones remain locked in place 
until the foot valve is operated. 

Other units in the press feed line also employ 
hydraulic operation. Flexing rolls which eliminate 
strain in the metal must be raised and lowered when 
the sheet is threaded through the units. This is 
accomplished by a rotary actuator coupled to the 


flex rolls through a rack and pinion arrangement. 


APPLIED HYDRAULICS 


| Here complete 
POWER PACKAGE 
| 
Char-Lynn 
POWER 
“WS PAC 
f 
“See TH COMPANY | 
2843-26th Ave. So., Minneapolis, Minn. | 
| 


POWER JACKS 


HYDRAULIC PUMPS 
of proved efficiency 
TECHNICAL DATA for hand or power 
operation 
Normal operating pressure . . 1,500 Ibs. sq. in. 
Maximum operating pressure 
(Blow Off) .. . 2,500 Ibs. sq. in. 
(or to specification) 
Output complete stroke ...... °825 cu. ins. 
Effective piston area. ......2... *600 ins. 


Handle leverage ratio ....... a 


Alternative fluid capacities in pints. . . 2}? pts., 
6 pts., l6pts., 24 pts., 32 pts. 


Larger capacities to special order. 


Vertical or horizontal pump handle 


JACKS from | TON to 5 TONS 
in a variety of stroke lengths 


JACKS 


LIMITED A Newtown provuct 


VALETTA RD-ACTON-:LONDON-W.3-ENGLAND 
TELEGRAMS: NEWSORBER. EALUX. LONDON. ENGLAND 
Send for illustrated 
technical brochure Publication No. F/223 
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ROTO-MOLD provides the answer to large orders 
of precise quality “‘O” Rings in a hurry—at 
competitive prices. 

Another Linear first, the new, exclusive Roro- 
MOLD process brings automation to the pack- 
ing industry. You get— 


* Perfect uniformity. No more rejects due to 
faulty ring packings! 

* Mass production. Fast delivery on any 
quantity prevents costly manufacturing 
delays in your plant. 

* Freedom from contamination. Because the 
Roro-MOLD process is fully automatic, im- 
perfections due to human error are elim- 
inated. 


Get all these advantages—at the cost of ordinary 
“O” Rings. Specify LInEAR Roto-mMo.p! Write 
for complete data on sizes and new compounds. 


“PERFECTLY ENGINEERED PACKINGS” 


LINEAR, inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 
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WHY NOT HYDROSTATICS? 


Concluded from page 85 


braking movements can be achieved. It is not un- 
likely that to gain sufficient stability of roadwheel 
speed, when travelling at constant speed, an ele- 
mentary servo mechanical control incorporating 
feed back principles, may be required. 


e Braking—A most pressing problem is control- 
ling the rate of braking, whether a one or two 
pedal control system is used. Clearly, reversal of the 
swashplate tilt angle in effect puts the vehicle shock- 
lessly into reverse and gives the maximum possible 
braking efficiency that the suspension and weight 
distribution of the vehicle will allow. But the sys- 
tem has obvious disadvantages, not only in the 
liability to excessive tire wear, but also in the dis- 
agreeable consequences of applying too much brak- 
ing effort and finding one-self motoring backwards! 

Here is a tentative proposal to obviate such 
alarms. The reverse torque applied to the wheel 
motors is a measure of the degree of braking ex- 
erted, and this in turn is a function of the circuit 
pressure. This can be controlled by including a re- 
lief valve. A possible line of development, also, is 
the inclusion of an accumulator on this side of the 
circuit, so that braking is regenerative. Such a de- 
vice would save power, improve economy, and assist 
in the thermodynamic problems of braking. With- 
out some such arrangement, the kinetic energy of 
the moving vehicle must be translated to heat 
energy in the fluid medium, and must be dissipated 
if reasonably constant viscosity, and hence volu- 
metric efficiency, is to be attained. Such heat dis- 
sipation is wasteful and may require added expense 
in installing a heat exchanger. 

Considering the braking problem a stage further, 
the faster the vehicle is travelling the greater must 
be the braking torque applied to retard its motion. 
On the other hand, the rate of application of brak- 
ing may have to be more gentle if the roadwheels 
are not to change their direction of rotation, while 
the vehicle continues to travel forward virtually 
out of control, traction being lost. This suggests 
that the relief valve should be coupled to the flow, 
so that the torque limiting characteristic becomes 
a function of the fluid flow. This is stating the 
matter very baldly, and it clearly demands deeper 
consideration. 

The fundamental circuit may take one of several 
forms, but it is likely that a booster system with 
the wheel motors connected in parallel, may prove 
acceptable, though the necessity for the differential 
action may involve other considerations. 

It is not possible to do more than gloss over the 
surface of the fascinating potentialities of this type 
of automotive transmission in the present article. 
Possibly, however, enough has been said to arouse 
the interest of some readers. The author is hoping 
to produce an experimental prototype in the near 
future, when detail designs have been formulated, 
and to publish the results of these experiments. ¥¥¥ 
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tn this case, Schrade: Dowb!e 
Acting Cylinders measure 
amounts of chocolate to be 
pumped inte wax molds in 
this condy-making opero- 
tion. Schrader Flow Contro! 
Valves, aise indicuted in 
red, control speed of cylin- 
der action. Hundreds of oth- 
er Schrader Products moke 
“automating with cir’ easy 
to adapt to almest any man- 
vfacturing heekup. 


Schrader Air Products fill candy molds 
with chocolate measured to+ 1 gram 


Problem: To mass-produce candy figurines, filled 
solid with chocolate—a tricky sweet to handle. 
Solution: One Buffalo company uses a battery 
of Schrader Air Cylinders which measure the 
chocolate to within one gram, and precisely, 
neatly, swiftly fill the figures. 

The uses of Schrader Air Products are limited 
only by producers’ imaginations. Versatile, safe, 
simple and fast, the hundreds of different units in 
Schrader’s complete line can be employed singly 
or in combinations to perform automatic opera- 


FIRST NAME 


tions. And wherever air is used,,economies are 
gained that increase its efficiency even more. 
Think air whenever you think automation—in 
holding or positioning work, moving scraps or 
chips, or synchronizing actions. Upon request, 
Schrader engineers will assist you in planning for 
your best use of air, and in selecting the products 
best suited to your applications. Outline your 
problem and we'll be glad to help. Or send for the 
latest informative booklets which show Schrader 
Air Products that will simplify your production. 


A. SCHRADER’S SON 


Division of Scovill Manufacturing Company, Incorporated 


456 Vanderbilt Avenue, Brooklyn 38, N. Y. 


IN THE USE OF AIR 


ESTABLISHED IN 1844 
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Your eye tells you why 


SAE 


assures you of a more 


TUBEXPERIENCE IN ACTION 


BRIGHT! 

Take off the rust preven- 
tive and just glance at the 
ID of Superior hydraulic 
tubing. You'll know you've 
never seen hydraulic tub- 
ing with a brighter finish! 


SMOOTH! 


You can see this tubing is 
more than just extra- 
bright. It’s really smooth— 
reduces turbulence and 
pressure drop in any hy- 
draulic system. 


CLEAN! 


It’s plain to see that this is 
bright, smooth, clean tub- 
ing under its protective 
coating that says “no” to 
rust and corrosion during 
shipment and storage. 


TESTED! 


And not just random sam- 
pling! Every length of Su- 
perior (SAE) hydraulic 
tubing is 100% hydrostat- 
ically tested at maximum 
working pressure. 
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HYDRAULIC STEEL TUBING 


dependable, leakproof system 


SUPERIOR (SAE) HYDRAULIC STEEL TUBING 
is a product of refined tubing techniques, rigid quality control 


| COLD-DRAWN AND ANNEALED several times after initial 
; ne a; = reduction, Superior hydraulic tubing always reveals an excellent 
A 


26 
CONTROLLED ATMOSPHERE ANNEALING prevents carbon 
WOO” (KS 


fine-grain structure under microscopic examination. 


pickup, assures a maximum carbon content of only 0.12%. This 
results in non-aging, ductile tubing with bright, scalefree OD 
and ID. 


FLARE INSPECTED on a basis of 35% minimum increase on 
OD, the tubing is highly ductile to permit easy hand bending 
without pinching, can be readily fabricated for any hydrau- 
lic application. 


CAREFUL HANDLING of every order includes dipping tubing 
for rust prevention, wrapping in waterproof paper, and boxing 
for shipment. 


AVOID CRITICAL FAILURES AND COSTLY 
DOWNTIME—SPECIFY SUPERIOR 


Superior Seamless (SAE) Hydraulic Low Carbon Steel 
Tubing is available in cut, multiple or random lengths up 
to 30 ft., or longer in coiled form. For prompt, reliable 
service, call your nearest Superior distributor. For more 
information on hydraulic tubing, get your free copy 
of Bulletin 39. Write Superior Tube Company, 2030 
Germantown Ave., Norristown, Pa. 


the big name in small tubing 
NORRISTOWN, PA. 


All analyses .010 in. to % in. OD—certain analvses in light walls up to 2V, in. OD 


West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. » RAymond 3-1331 
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AIR BOOSTER PUMP 


... gives small 


— safety and economy head the re- 
quirements which maintenance men have for 
equipment in their shops. A press used for main- 
tenance and repair work will be called on to do 
many different jobs during a work week. 

Air-hydraulic power helps meet the important 
press requirements, Large work forces are economi- 
cally developed by a small power unit. Operation 
is simple and takes little manual effort. Safety can 
be assured by mechanical locking and automatical- 
ly actuated overload valves. 

Designed by Manley Division, American Chain 
& Cable Co., Inc., this 150 ton press is offered with 
two types of hydraulic power units. One is a hand 
operated piston pump; the second uses shop air 
pressure to drive the pump. Both systems are shown 
in the circuit drawing. 

Here’s how the press equipped with an air op- 
erated pump works: With the work and hydraulic 
head in proper alignment and the press table raised 
to the proper height, the hydraulic head is raised 
against the head channel by rotation of the locking 
lever which also prevents unintentional lateral 
movement during the operating cycle. 

Rotation of the manual screw extension hand- 


POWER UNIT is operated by air. Ram is single-act- 
ing. Entire unit is mounted on wheels in the press 
head frame. Cylinder is of welded construction. 


Rom return 


PUMP operation by air or hand is shown in the composite drawing. At 6000 psi, a 300,000 pound force is de- 
veloped by the press ram. 
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high force package 


wheel places the nose piece in contact with the work. 

Manual shut-off valve (1) is closed to allow pres- 
sure buildup. Valve (2) is opened to permit air 
pressure flow through the pressure regulator valve 
which is set to maintain the air pressure required 
to perform the work. Air passes to the two hy- 
draulic pumps and is discharged to atmosphere 
after actuating the air cylinder driving the hy- 
draulic pumps. 

Action of the hydraulic pumps takes hydraulic 
fluid from the reservoir to the single acting work 
cylinder. Ram travel is readily stopped by cutting 
off the air supply. The ram is maintained under 
pressure in the extended position until the manual 
shut-off valve 1 is opened to relieve pressure and 
return hydraulic fluid to tank. Upon release of the 
work load, further ram retraction is caused by 
action of the ram return springs. 

A relief valve (3) serves as overload protection, 
automatically discharging oil to the tank from the 
ram if loads exceed the rated capacity. Should the 
ram reach the limit of the allowable extension the 
ram travel by-pass in the ram automatically con- 
nects with the ram travel by-pass to the tank in- 
stantly stopping further extension of the ram. YY 


STRAIGHTENING is one of the repair jobs which 
this versatile 150 ton press performs. 
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New Products 


CN Fittings 


et & “CN” seals 
pressure without use 
of O-Ring. 
Savings in tools, 
scrap and loss of 
production, also in 
ossembly and 
maintenance. 
Eliminates stress in 
valves—elbows 
ond tees can be 
positioned to 405°. 
Assemble and re- 
assemble without 
damage to port or 
fitting—no need 
for sealing com- 
pounds. 
Excellent resistance 
to vibration. 


L & L O-Ring Fitting 

© Seals pressure with 
O-Ring. 

@ Reduces installation 
time—no need for 
sealing compounds. 
Range of sizes from 
to 2”. 


Metering Valves 
Carbon and Stainiess 
Steel 


@ Pressures up to 
5000 PSI. 
Straight or angle 
valves with male 
pipe, female pipe 
or tube connections. 
Use as a metering 
or shut-off valve. 
Range of sizes 
from Ve" to %". 


Flange Fittings 

e S.A.E. bolt hole 
spacing. 
Solid and swivel 
tube, pipe or weld 
connections. 
O-Ring seol. 
Elbows and tees 
can be positioned. 
Bolt together and 
vse os flange 
unions. 


Only L & L offers the com- 
plete line of fittings, with 
the widest cheice of de- 
sign, for any type of hy- 
draulic piping application. 


! Representatives in principal cities. 
| Write for full particulars to: 


MANUFACTURING COMPANY 
8088 E Nine Mile Rd, Van Dyke, Mich 


Only L&L gives you a “Complete Fitting Line” 
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Vickers Servo Pump Systems 


Provide rapid and accurate response to minute 


electrical or mechanical signals 


The Vickers Servo Pump Unit shown 
at the right is a _ signal-controlled, 
variable delivery, positive displace- 
ment, reversible flow oil hydraulic 
pump. In combination with a rotary 
or linear hydraulic motor, it forms a 
signal-controlled hydraulic transmis- 
sion for remote control operations and 
high-response servo systems. 

The servo transmission may be 
considered as a power amplifier when 
viewed from the electrical signal input, 
of about five watts, to the mechanical 
power output of several thousand 
watts. Various sizes of transmissions 
have been built, having output capac- 
ity ratings from one to four hundred 
horsepower. The servo pump de- 
velops only that pressure required to 
move the load . . . which means re- 
duced pressure over the greater part 
of the system life since peak loads 
occur only infrequently in the majority 
of systems. This greatly reduces power 
losses and minimizes heat rejection. 

Any type of prime mover of suffi- 
cient capacity can be used to furnish the 
power input . . . electric motor, auxil- 
iary drive pad on an airplane engine, 
air turbine, hydraulic motor, etc. Sub- 
stantially constant speed is desirable. 


Variable Pump Volume 
Controlled by Signal 

Heart of the servo pump unit is the 
Vickers Variable Stroke Hydraulic 
Pump. This is usually a nine-cylinder 
pump housed in a_pintle-mounted 
yoke. Varying the yoke angle varies 


piston stroke, hence, output volume 
from zero to maximum in either 
direction of flow. A stroking piston 
actuated by a pilot valve varies the 
yoke angle according to signal. 


Low Control Power Requirement 

Power for control purposes is low 
in a servo pump unit because metering 
valve action is confined to the volume- 
regulating system which is a low 
power level (100 to 300 psi) hydraulic 
system separate from the power trans- 
mission hydraulic circuit although a 
part of the pump unit. This volume- 
regulating system controls piston dis- 
placement and direction in the power 
pump which can operate at pressures 
up to 3000 or 4000 psi. Pressure drop 
across ports of a metering valve, with 
its inherent losses, is avoided in the 
power transmission system. Final power 
output from the pump is determined 
by the volume of flow which the 
volume-regulating system demands 
and by the actual resistance of the 
load . . . is not dependent upon pres- 
sure drop methods of control. 

In a control system employing 
this servo pump, the variations in 
gain resulting from load change are 
negligible compared to those which 
may occur in a similar circuit con- 
trolled by a valve metering directly 
in the power line. 


Constant Displacement 
Hydraulic Motor 

Flow and pressure generated in the 
hydraulic pump are carried by tubing 


SYNCHRO, TACHOMETER, 
OR MECHANICAL 
HYDRAULIC PUMP POSITION SIGNAL 
oe SERVO CONTROLLED 
SYNCHRO 1 J 
or MECHANICAL 
“FOLLOW VALVE” ba 
SOLENOID CY FOR BUILT-IN 
OR MINOR LOOP | 
MECHANICAL A 
PILOT VALVE 1 
ERROR — 
SIGNAL FEEDBACK SIGNA\ 

AMPLIFIER AND OTHER! ! 

SIGNAL OR i FEEDBACK SIGNAL 

‘ MECHANICAL SIGNAL MIXER J 


SIMPLIFIED DIAGRAM illustrates a servo control system employing Vickers Servo 
Pump Unit and Constant Displacement Hydraulic Motor. This system accepts initiat- 
ing signals (either electronic or mechanical, depending on type of system), compares them 
with feedback signals from load and (through controlled ——— in direction and volume 


of fluid pumped to motor) corrects the load as required. For ac 


ded accuracy and stability, 


a minor loop providing signals proportional to rate of flow may be added. This may either 
be built into the pump in the form of a mechanical “follow valve” which results in modu- 
lating the flow as a function of the net signal to the pump, or may be a synchro which feeds 
a signal proportional to flow rate into the amplifier. 

a function 


the position or velocity of the load. 


con 


output may be either 


Circle 169 on Reader Service Card 


with no intermediate valving to the 
hydraulic motor or linear actuator. 
The fixed stroke hydraulic motor 
provides torque directly proportional 
to pressure and speed directly pro- 
portional to flow rate. 


High Power-to-Weight Ratio 

The servo pump unit and _ its 
associated hydraulic motor are de- 
signed for high power-to-weight ratio, 
high torque-to-inertia ratio, low inertia 
of rotating parts, and high resonant 
frequency. 

Typical Example 

High power-to-weight ratio—3.76 hp/lb (motor only) 
High torque®-to-inertia ratio—3.5 x 10° tb-in./sec? 
Low inertia of rotating parts— 052 tb-in.? 
High resonant frequency — 20 cps (entire system) 

Other advantages are reliability and 
versatility of application. The smooth, 


stepless speed changes and ability to 
hold position against any variation in 
load are additional reasons why this 
unit is a desirable resource which can 
solve many design problems. 

Important among the applications 
of Vickers Servo Pump Units is ex- 
tremely fast and accurate positioning 
of gun turrets on aircraft. Another is 
actuation of the exhaust nozzle for jet 
engines; here the servo pump’s char- 
acteristic of providing at all times only 
sufficient power to meet the momen- 
tary demand minimizes the power 
loss and therefore the heat rejection. 
The greatly reduced average pressure 
level in this type of system prolongs 
the life and improves the reliability 
of all components. 

For further information, ask for 
Bulletins SE-15 and SE-18 or get in 
touch with your nearest Vickers 
Aircraft Application Engineer. He 
can arrange for an engineering team 
to consider your problem and propose 
an optimum solution, 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1474 @ Detroit 32, Michigan 

Aircraft Application Engineering and Service Offices: El 

Segundo, California, 2160 E. imperial Highway « Detroit 32, 

Michigan, 1400 Oakman Bivd. (Service Only) © Arlington, 

Texas, P. 0. Box 213 « Washington 5, D.C. 624-7 Wyatt Bidg. 

Additional Service facilities at: Miami Springs, Florida, 
641 De Soto Drive 

TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 
CABLE: Videt 


OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd. 
Great West Road, Brentford, Middx., England 


Engineers and Builders of 
Oil Hydraulic Equipment Since 1921 


APPLIED HYDRAULICS 


Aviation Section 


hydraulics * pneumatics 


EDITORIAL ADVISORY BOARD 
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EVALUATING 
HYDRAULIC FILTERS 


@ By George R. Keller 


GROWING need for a better understanding of 

filters and filtration has accompanied improve- 
ments in slide valves and other close-clearance de- 
vices which require fine filtration. For instance 
some servo valves have radial clearances of 2 to 3 
microns. However, at present no uniform method 
of evaluating filtration efficiency is in use by filter 
manufacturers, and no quick, easy methods of 
checking filters is available to the purchaser. 


GEORGE R. KELLER, Group Leader, Flight Control Engineer- 
ing Dept., Autonetics, A Division of North American Avia- 
tion, Inc. 
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A survey of filter manufacturers and users has 
disclosed a fair unanimity of evaluation methods 
for filter capacity, but a wide variation in methods 
for accurate measurement of filtration fineness and 
efficiency. 


FILTER CAPACITY 


The simplest and most satisfactory method of 
testing for filter capacity seems to be the determi- 
nation of pressure drop across the filter as a func- 
tion of increasing contamination. If the contami- 


nant, Army Standard Fine Air Cleaner Test Dust 
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AIRCRAFT HYDRAULIC FILTERS 


AVIAT: 


is fed in small increments into a test system im- 
mediately upstream of the filter, the filter will 
gradually become saturated. With constant flow, 
measurements of pressure differential across the 
filter can be plotted against the amount of con- 
taminant added. Plots of these tests take the form 
of Figure 1. 

Adding dust clogs the filter and reduces the num- 
ber of openings in the filter. This clogging raises 
the pressure drop, and probably increases the fine- 
ness and apparent efficiency of the filter. At some 


FIG. 1. FILTER CAPACITY can be checked by add- 
ing contaminant and measuring pressure across filter. 
The intersection of tangent lines is a suggested rating 
for capacity. 


point, the filter becomes nearly saturated and the 
addition of more contaminant results in a large in- 
crease of differential pressure. One measure of 
filter capacity could be the quantity of contaminant 
which corresponds to the theoretical knee formed 
by the intersection of tangent lines drawn from the 
unsaturated and saturated portions of the curve. 


FILTER EFFICIENCY 


The techniques used for evaluating fineness of fil- 
tration include: a. tests of Specification MIL-F- 
5504, b. particle-count method using Army Stand- 
ard Air Cleaner Test Dust, c. various methods of 
evaluating the weight or volume of sized glass beads 
which are passed through the filter. 

In each of these techniques extreme care must 
be taken to avoid the effect of uncontrolled con- 
taminant. The small percentage of contaminant in 
the fluid used in the tests emphasizes the effect of 


any contaminant initially in the system. Extreme 
care must be taken to insure that the test system is 
clean prior to conducting the test, and equally great 
care must be taken to insure a full accounting of all 
of the test contaminant which passes through the 
filter. Because airborne dust is in the size range of 
interest in aircraft hydraulic filtration, the presence 
of these dusts in the test system can cause errone- 
ous results, and tests should be conducted in an air- 
conditioned, dust-free room. 

The present filtration test of Specification MIL- 
F-5504A is used by some filter manufacturers to 
measure the efficiency of their filters. In this test, 
Army Standard Fine Air Cleaner Test Dust, or AC 
Test Dust for short, is added in increments to oil 
which has been previously filtered to 2 microns. 
After adding each increment of dust, the oil is 
pumped through the filter for five minutes. Filtered 
oil samples are centrifuged to separate the con- 
taminant which is examined under a microscope to 
determine conformity with the specification re- 
quirement that 98% of all particles whose two 
smallest dimensions are greater than ten microns 
be removed. This is a rather lengthy test (50 
hours) and the Naval Air Material Center has de- 
veloped a substitute method for evaluating AN 
6235 line type filters. 

Some air frame companies have also been ex- 
perimenting with a variation of this test. In one 
variation, an amount of AC Test Dust which cor- 
responds to approximately 85% of the saturation 
capacity is added to the fluid. Eight ounce samples 
of the filtered fluid are withdrawn prior to adding 
the contaminant and after five minutes of pumping. 
The oil samples are drawn, by a vacuum process, 
through a Buchner-Coors funnel which is fitted 
with Aerosol Millipore Filter Paper, Type AA. The 
contaminant settles on the Millipore paper, above 
the holes in the Buchner-Coors funnel. A direct 
measurement by microscope may then be made of 
all the particles in one spot. The difference in con- 
tamination between the two measurements is as- 
sumed to be a measure of contamination which the 
filter does not extract from the fluid. 

Because particles smaller than 1 micron are easi- 
ly caught on the Millipore paper, extreme care must 
be taken to avoid contamination from airborne 
particles. Tests have shown that AN6235 filter ele- 
ments will pass up to 40% of particles larger than 
10 microns. Individual particles as large as 80 
microns have been measured in the effluent. 

This particle-count technique has the advantage 
of testing the filter for a wide range of particle 
sizes, and the AC Test Dust provides a randomized 
particle shape. The test is not difficult to perform 
if sufficiently clean working conditions are estab- 
lished. The use of Millipore paper assures an ac- 
curate catch of even very small particles. 

Figure 2 shows the approximate distribution of 
particles in AC Test Dust. The large percentage of 
particles in the smaller sizes permits tests on fil- 
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ters which are rated finer than the nominal 10 
microns. 

However, the particle-count method has the dis- 
advantage inherent in all sampling techniques. The 
sample merely approximates the total fluid. The 
care with which the test is conducted affects the 
accuracy of the approximation, Because the AC 
Test Dust is difficult to distinguish from any un- 
wanted contaminant, there is the possibility of error 
due to the unwanted contaminant. Filtration effi- 
ciency with this method can be expressed only in 
terms of particle count: 


Efficiency = x 100% 


where: x == Number of contaminant particles per 
ounce of unfiltered fluid which are great- 
er than the reference dimension. 
y = Number of contaminant particles per 
ounce of filtered fluid which are great- 
er than the reference dimension. 


GLASS BEAD TESTS 


A number of filter manufacturers are now using 
an efficiency test in which sized glass beads are 
passed through the filter. Glass beads which are 
sized as shown in Figure 2 are available. The glass 
beads are held to a narrow range of diameters, and 
the mean bead diameter is slightly less than 14 
microns, and more than 97% of the beads are in 
the 10-20 micron range. 

Testing with these beads, as described by 
McCreary, consists of adding a fixed weight of 
beads to a known quantity of very clean oil. The 
oil is then pumped through the filter and stored 
until the beads which have passed through the fil- 
ter have had time to settle io the bottom of the oil 
container. Most of the fluid is then siphoned off 
and discarded. The balance of the fluid is passed 
through a 5-micron, fritted glass filter which has 
been carefully weighed. The filter is then dried and 
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FIG. 2. SIZE DISTRIBUTION of particles in AC Test 
Dust and glass beads. Narrow range of glass beads 
limits their similarity to actual contaminants. 
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weighed. The difference in weight is assumed to be 
the weight of glass beads which passed through the 
filter being tested. The filter efficiency with this 
test is expressed in terms of weight: 
Efficiency = x 100% 


i 


where: W, = Weight of beads added to fluid. 
Ws: = Gain in weight of fritted 5-micron 
filter. 

This method requires a considerable amount of 
time—approximately 50 hours—to evaluate a fil- 
ter. However, only about 2 hours are working hours, 
Most of the time is taken in settling the beads out 
of the oil. If extreme care is taken in maintaining 
clean conditions, the errors due to tramp con- 
taminant or lost beads can be less than .5%. 

This test appears to answer many of the prob- 
lems associated with evaluating 10-micron filters. 
The method is precise, straight-forward and ultilizes 
equipment normally found in well equipped labora- 
tories. However, certain questions pertaining to the 
use of this method must be raised. First, a glass 
bead is a uniform, reproducible object. Its shape 
and mechanical properties are easy to express 
mathematically. Nevertheless, a legitimate question 
can be asked as to how well a collection of spherical 
glass particles represent the contaminant to be 
found in hydraulic systems. 

Second, Roach points out that particles which 
are about the same size as the clearances being 
protected cause little damage. A few particles much 
larger than the clearances can cause damage greatly 
out of proportion to their numbers. Because this 
test depends on weight measurements and because 
of the narrow size range of the beads, the test does 
not give a direct indication of the largest size 
particles which can pass through the filter. For in- 
stance, the beads might pass through a number of 
openings slightly larger than 10 microns or through 
one opening much larger than 10 microns. One 
case might result in a filter which is quite satis- 
factory in actual service, and the other in a filter 
which would be wholly unsatisfactory. 

One filter manufacturer does examine the fritted 
filter microscopically in an attempt to determine the 
maximum diameter bead which has been passed. 
This might be a useful addition to the test. 

Third, the use of a fritted filter rated at 5 mi- 
crons as a means of trapping all the beads which 
have passed through a 10-micron filter seems ques- 
tionable. All filters which the Author has seen 
tested pass particles much larger than their ratings. 
The use of the 5-micron filter might result in artifi- 
cially high efficiency ratings. The use of Millipore 
filter paper might be used as a replacement for the 
fritted glass filter. 

Fourth, although the glass bead method appears 
to provide many good solutions to problems of 
evaluating 10-micron filters, it cannot be used to 
evaluate the 5-micron and 2-micron filters which 
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for Military Standard | 


TEFLON SPIRAL 
BACK-UP RINGS 


specify FLUOROFLEX~-T 
because... 


These rings are produced to military standard draw- 
ings MS 28782 and MS 28783 under exacting inspec- 
tion controls. 

Both tube stock and machined rings are individually 
annealed to relieve internal strains and to assure 
compliance with aircraft dimensional stability re- 
quirements. 

This quality controlled method of manufacture pro- 
vides rings with all properties certified* to AMS 
3651 specification. 

Rings are packed in protective telescopic containers 
on supporting mandrels to preserve shape and di- 
mensions to facilitate installation. 

Complete range of sizes for use with AN 6227, AN 
6230 or MS 28784 “O” rings. Send for data. 


*Photostatic copies of test reports are available upon request. 


@ DuPont trade mark for its tetrafluoroethylene resin. 
@ Resistofiex trade mark for products from fluorocarbon resins. 


RESISTOFLEX 


CORPORATION 
ROSELAND. N. J 


FACTORY WAREHOUSES: BURBANK, CALIF. + DALLAS, TEX. 
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are being used in so many modern aircraft and 
missile systems. 

An interesting variation and addition to this 
method has been suggested by one filter manufac- 
turer. In this approach, glass beads having ranges 
of 0 to 40 or 0 to 80 microns are added to clean 


FIG. 3. CORRELATION OF AIR PRESSURE re- 
quired to produce first bubble and diameter of larg- 
est bead which will pass through filter. 


fluid which is then passed through the test filter. 
The filtered fluid is then centrifuged to separate 
remaining beads. The beads which have been 
separated are then examined microscop'cally. This 
approach permits measurement of the largest bead 


passed. 


FILTER INSPECTION 


Another question of extreme interest to all filter 
users is how can filters be checked on receipt to as- 
sure high quality? The filter manufacturers go to 
great lengths in their quality control methods to 
assure uniformity and consistency in their prod- 
ucts. However, many airframe builders also check 
most of their procured items for quality. and filters 
should be no exception. 

One very usable inspection technique is to meas- 
ure the pressure drop across the filter. Assuming 
that the pores in the filter element are distributed 
in accordance with a normal probability curve, the 
pressure drop for any one design is a good meas- 
ure of the mean pore size. However, this test does 
not give any measure of the distribution of the pore 
sizes about the mean. 

Several filter manufacturers are now employing 
a simple inspection technique for measuring the all- 
important largest pore. This technique measures the 
pressure at which the first bubble appears when air 
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Extra Muscle 
for Missiles 


A DEPENDABLE SOURCE OF 
AUXILIARY POWER 


Pioneers in the development of reliable, light- 
weight, self-contained monofuel auxiliary 
power systems for guided missiles and piloted 
high performance aircraft, Kidde now offers 
its combined engineering talents and preci- 
sion manufacturing resources to firms inter- 
ested in advanced applications of auxiliary 
power systems. 


At present, Kidde has available turbine- 
driven units with horsepower of up to 200. 


These high speed units are designed to 
supply accurately regulated power at mean 
altitudes of 40,000 feet and up. However, 
they may easily be made environment-free, 
permitting airframe builders extremely wide 
latitude in systems design. 


As a part of its power system development 
program, Kidde has gained wide experience 
with many monopropellants. These include 
ethylene oxide, hydrazine, hydrogen perox- 
ide and propy] nitrate. 

Whatever your present or future auxiliary 
power requirements, Kidde is ready to 
develop, test and manufacture equipment 
which will meet your exact specifications. For 
full information, write Kidde today. 


Kidde © 


Walter Kidde & Company, Inc. 
316 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd., Montreal 


District Sales-Engineering Offices: Washington, D. C.; Day- 
ton, Ohio; Dallas, Tex.; Seattle, Wash.; St. Louis, Mo.; Van 
Nuys, Calif.; Montreal, Canada; Belleville, N. J. 
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NO AN ENTIRELY NEW AIRCRAFT HYDRAULIC 


ef) ax Shiner pressure is applied across the filter while it is im- 


mersed just under the surface of a fluid. For any 
ULIC Oil FILTER consistent filter medium this air pressure correlates 

quite well with the largest bead which will pass 
through the filter. Figure 3 is a plot of this corre- 
lation. Thus, a quick, simple measure of the maxi- 


mum distribution of pores on the large side of the 
mean appears to be possible. 


RECOMMENDATIONS 


Adequate techniques for evaluating the capacity 
of filters now appear available. Some work might 
still be done to assure correlation between satura- 
tion methods using AC Test Dust and glass beads. 

The most widely used methods for evaluating fil- 
ter efficiency, with their advantages and drawbacks, 
are summarized in Table I. 


Table I—Efficiency Evaluation Methods 


Advantages Disadvantages 


Approx. “4 size 


MIL-F- Wide range of parti-| Tedious. 
5504A cle sizes. Statistically | Inaccurate. 
non-uniform particle. 

shape. | 


Particle | Wide range of parti-| Possibility of sam- 
Count cle size. Non-uniform | pling errors. 
particles. Usable for | Tedious. 

any fineness rating. 


OFFERING YOU FINER 
FILTRATION AT LOWER COST! 


Glass Easy. Poor contaminant. 
Bead Accurate. | representation. 
Here’s everything you've wanted in a filter, including a Reproducible. | Does not measure 
built-in bypass—and all at a price equivalent to only six i= size distribu- 
quarts of hydraulic oil! Yes, this newest addition to the 
Bendix-Skinner* line is truly the last word in efficient, yet | fine filters. 
economical, filtration. Its sturdy aluminum die cast construc- 
tion assures long service—trouble-free, because it is available w————— 
with either cleanable “ribbon” type elements for 40-micron 
filtration, replaceable “pleated” type for 10-micron filtration, The glace bend method of mneemsing filtration 


or “disc” type, cleanable in 5 or % microns. Two %4-inch 
N.P.T. inlets and two 4-inch N.P.T. outlets make installa- 
tion quick and easy. Operating pressure—100 p.s.i. Com- 
plete flow rate-pressure drop data on request. 


efficiency with, perhaps, some modifications seems 
to be the simplest of the several methods for evalu- 
ating the efficiency of 10 micron filters. Experience 
ene with the particle count technique indicates that 
the glass bead method may over-look the impor- 
tance of pore distribution on the large side of the 
mean. One procedure which could be recommended 
for 10-micron filters would consist basically of the 
use of the glass bead method with a microscopic 
examination to determine the size and number of 
large beads passed by the filter. This method should 
include a very careful evaluation of the fritted en- 
trapment filter with AC Test Dust or the use of a 
finer entrapment medium such as Millipore paper. 
i If necessary, the range of bead sizes should be ex- 
pe tended on the upper end. 
In the other testing materials in sizes 
below 10 microns, the particle count technique 
seems to be the only practical system for evaluat- 
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ing filtration fineness and efh- 
ciency for filters which are rated 
less than 10 microns. This tech- 
nique is slower and more ponder- 
ous than the glass bead methods 
but does give answers for equip- 
ment in which glass beads are 
useless. 

The problem of specifying 
quick, easy and non-destructive 
inspection tests appears to be 
solved by the use of both a pres- 
sure drop test and a first-bubble 
test. These tests are short, require 
simple equipment, and appear to 
give a good measure of the mean 
pore size and the maximum pore 
size respectively. 

What of the future? Does it lie 
entirely with AC Test Dust? The 
use of Carbonyl iron powder and 
jeweler’s rouge has been suggest- 
ed. Perhaps measuring and weigh- 
ing techniques are not the meth- 
ods of tomorrow. Passing radio- 
active sized particles through the 
filter and measuring the efficiency 
with a Geiger counter would be a 
means worth considering. 
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Guide Issue” 


per copy 


APPLIED HYDRAULICS 
812 Huron, Cleveland 15, Ohio 


Here's what you gain 


WEATHERHEAD | 
CLUSTER FITTINGS 


Save up to 75% of space for 
additional equipment or bet- 
ter maintenance access. Cut 
weight up to 30%. 


Simplify circuitry by using 
fewer parts and eliminate 
need for specially designed 


THE WEATHERHEAD WAY pasts. 
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Enclosed seals and fewer con- 
nections insure sealing 
reliability. 


Provide for greater resistonce 
to pressure impulses and vi- 
bration fatigue. 


Insure against assembly 
errors; reduce installation 
time. 


Available in two series: for 
high and low flow, with MS 
flareless or flared tube ends. 


Here is today’s solution to the really tough problems confronting 
aircraft piping engineers. Designed to reduce piping complexity 
while eliminating fluid leakage failures, Weatherhead’s high pressure 
cluster fittings are already used on more than one thousand aircraft— 
both propeller driven and jet engine types. The reason: where space 
and weight are at a premium . . . where impulse and vibration 
fatigue are factors, this 3,000 psi fitting series offers many signifi- 
cant advantages. . . 


THE WEATHERHEAD COMPANY 


Autation Diutsion 
300 EAST 13lst STREET CLEVELAND, OHIO 


West Coast: 1736 STANDARD AVE., GLENDALE, CALIF. « Export Division: Cable Address WEATHCO 
Plants at CLEVELAND and ANTWERP, OHIO « GLENDALE, CALIF. « ST. THOMAS, ONTARIO, CANADA 


Please send a copy of the Weatherhead Aircraft Piping 


ENGINEERS! | Guide and CLUSTER FITTING Application Manual AM- 13, 
without obligation, to: 


Write for this valu- 
able 44-page man- 
val... gives data on 
fitting dimensions, 
installation and as- 
sembly methods, ap- 
plication categories 
and engineering 
recommendations. STATE. 
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HOSE assemblies of —4 through —8 sizes are 
pressure tested. 


HOW MARTIN CUT 


T Martin every small size hose from —4 


through —8 is 100% pressure tested. This 
testing involves connecting each hose to a 
manifold and applying oil under pressure in 


accordance with applicable specifications. The 
manifold can accommodate as many as 15 
hoses at one time, and the test stand is con- 
structed to permit testing of any length hose. 

Under the old method each hose coupling 
nut had to be screwed onto the manifold and 
tightened with a wrench. Tightening 30 nuts 
(two per hose) took approximately 3 minutes 
per battery of 15 hoses. 

With the new method, an adapter is placed 
on each fitting of the manifold. These adapt- 
ers incorporate an O-ring on the end to which 
the hose is connected. Tightening the hose 
nuts by hand provides an adequate seal and 
eliminates the need of using a wrench. 

New method saves time, cost, reduces op- 
erator fatigue, eliminates nut overtightening 
and results in less damage of cone seats. The 
O-ring adapter is commercially available in 


all sizes from —4 to —32. vvv 


ADAPTER PERMITS the connecting of the hose to mani- F. ECKER, assistant supervisor, Fluid Test Section, 
fold without wrench tightening. The Glenn L. Martin Company, Baltimore, Maryland 
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SECONDARY HEAT EXCHANGER 
MOTOR 


Where you can’t afford a failure... 
Plan a Purolator filter as part of your system 


Most hydraulic systems break down imme- 
diately unless they are protected by adequate 
filtration. And it takes more than correct filter 
placement to assure adequate filtration — it 
takes the best filter you can get as well. That's 
why it pays to use Purolator Micronic” filters. 


They give you the fullest protection. The 


Filtration For Every Known Fluid 


PURQOLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 


reason? Micronic elements — which provide 
controlled porosity and maximum filtration 
effectiveness with removal of particles as small 
as .000039 inch. And because they're made of 
plastic-impregnated cellulose, Purolator’s 
Micronic elements are not affected by high 


temperature or water. 


To find out more about proper placing of filters 
in hydraulic systems, write for our new 32 
page “Filtration Manual for Product Design- 
ers’’—and please enclose 25¢ to cover post- 
age and handling. Address Dept. P4-326. 
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The one shown is: 
2644-1 VALVE—SHUT OFF 
SOLENOID OPERATED 
fulfilling the following aircraft 
specifications: 
FLUID: Air or Nitrogen 
PRESSURE RANGE: 0 to 1500 psi 
TEMPERATURE RANGE: —65°F fo 
FLOW FACTOR: F=.05 
INTERNAL LEAKAGE: 10 cc/min. 
max, at 18 to 30 volt OC, 200 to 
1500 psi inlet pressure i 
EXTERNAL LEAKAGE: Zero 
SOLENOID: Continvous duty j 
Voltage range 18 to 30 volt pc 
1.5 omps max. af 27 yolt DC 
PORT CONNECTIONS: Per AND 
10050-4 
WEIGHT: 9 Ibs. 
MILITARY SPECIFICATION: Appli- 
cable paragraphs of MIL-P.5518 
and MIL-P-8564 


oss 


Hydraulic and Pneumatic 
Components for the 
Aircraft Industry 

VALVES OF ALL TYPES: Relief 
Solenoid * Manual Control 
Transfer * Shuttle * Brake * Con- 
trol * Fluid * Pressure Reducing — 
Restrictor and Special 


ALSO: Air Compressors * Fuel Pumps 


Dehydrators 
| dV: 
M.C. MANUFACTURING CO. 


118 INDIANWOOD ROAD 
LAKE ORION, MICHIGAN 


West Coast Office: 716 Wilshire Blvd. 
Santa Monica, Collif. 
Representotives: 


D. & O. ENGINEERING CO. 
P.O. Box 3107, Wichito, Konses 


YOUNGS 
7520 12th., N.E., Seottle 15, Wash. 


| 
| 
| 
F. C. MINCH | 


1132 Denson Drive, Dayton 10, Ohio 
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HYDRAULIC VALVE 

.. used as flow divider 
Designation: Series B-100 
Features: Valves divide the flow 
equally between 2 cylinders which 
may have different loads. Made 


with heavy, dense, homogenous 
cast iron body, and hardened and 
ground spool. Spool and body are 
mated by selective honing. Valve 
locks automatically when cylinder 
travel stops, preventing any trans- 
fer of oil from the heavy side to 
the lighter side. Flow return is 
rapid and will not slow down any 
ravity return operations. 
Specif fications: Available with 
and inch NPT ports. Suir. 
able for service to 2000 psi. 
Brand Hydraulics, Inc. 
Omaha, Neb 
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FLEXIBLE COUPLING 
. . is radially removable 


Designation: Type RRL 

Features: Unit provides a simple 
means of disconnecting two units 
without axial movement of the 
shafts. This simplifies maintenance 
and is ideal for fluid power appli- 
cations where driven equipment 
such as a pump, must be discon- 
nected while the driving unit con- 


tinues to operate. It is only neces- 
sary to disassemble the coupling 
itself. Unit is rugged and simple. 
There is no wear on the metal jaws 
since the load is transmitted by 


/ continued / 


compression of the one-piece load 
cushion. 

Specifications: Horsepower ratings 
range from 7.5 to 40 at 1800 rpm. 
Bores are 1-%8 to 2-4 inches with 
ODs 2-9/16 to 5 inches. Overall 
length runs from 6-'@ to 7-% 
inches. 

Lovejoy Flexible Coupling Company 

Chicago, Ill. 
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FLOW REGULATOR 
+ mounts on manifold 


Designation: 1409 Series 

Features: Adjustable flow regula- 
tor is adapted for manifold mount- 
ing. Subplate kits are furnished 
with built-in check valves for free 
reverse flow. Minimum to maxi- 
mum flow adjustment can be ob- 
tained by 180 degree movement of 
the control handle. Unit is easily 


adjustable. Handle hub contacts a 
friction disc which allows handle 
effort co vary to meet existing con- 
ditions. 
Specifications: Either right or left 
hand rotation of control handle is 
available. Unit weighs 5 pounds, 
and all exterior aluminum surfaces 
are anodized. Flow rates from 4 
to 12, or 4 to 20 gpm can be spec- 
ified, at 3,000 psi. 

Waterman Engineering Company 

Evanston, Ill. 
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DOUBLE SPROCKETS 

. offer fast mounting 
Designation: Taper-Lock 
Features: Double strand roller 
chain sprockets require no reboring 
or other machining for installation 
on shafts. Taper-Lock bushing en- 
ables users to mount sprockets and 


Continued on page 138 
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This tube, leaving the Rockrite 
reducer, has been cold compression 
rolled—with great metal displace- 
ment. Result: Better structure of the 
metal, precision dimensions, and 
excellent surface finish. It is a 
quality tube. 


Rockdrawn’ Quality 
Hydraulic-Line Tubing 


Rockrite high surface finish tubes 
are precision cold drawn to produce 


Cylinder Tubing Rockdrawn small-diameter tubing that is 
¥ consistently of the highest quality. 
cuts honing costs 


The Rockrite process produces 
such a high surface finish that the 
tubing can be cut to length and 
used as is for hydraulic cylinders 
with soft-packed pistons. 
Machining and honing costs are 
always cut to a minimum. 


G CORPORATION 


TON, NEW JERSEY 
© New York City Tel: CHickering 4-0877 


TAR-166 
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SOLFRUNT’ 


(SOLID FRONT CONSTRUCTION) 


the gauge with 
BUILT-IN SAFETY! 


There's safety with the new USG Solfrunt Gauge . . . behind 
the face is a solid metal wall! In the event of a Bourdon tube 
rupture, pressure is released through the large rubber blowout 
back. The case is of aluminum. 

Like USG’s Supergauge . . . with proper application . . . the 
Solfrunt is built to last a lifetime. 


ARC-LOC MOVEMENT— Rugged beyond compare . . . broad 
generated gear faces, deep stainless steel bushings. Calibration 
adjustments from rear by merely removing blowout back. 


SEGMENT—Stainless steel, with nylon-faced gear section. 
Nylon-to-metal bond stabilizes the nylon against expansion 
and contraction ... maintains accurate pitch diameter . . . 
assures proper mesh with stainless steel pinion under severe 
temperature and moisture conditions. 


LEGEND ON DIAL—gives complete description of socket, Bour- 
don tube, and movement material for ready identification. 


MICROMETER ADJUSTABLE SELF-LOCKING POINTER — permits 
accurate repositioning of pointer. 

Solfrunt Gauges available in 4!5"’, 6’ and 814” sizes. For 
complete information on case styles, materials of construction 
and connections, write for Publication 1819. 


UNITED ‘STATES GAUGE 


Home of the SUPERGAUGE 


Sellersville, Pa. 
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bushings of the desired shaft size 
quickly and securely. Equivalent of 
shrunk-on fit is provided, whether 
shaft is turned and ground or cold- 
rolled, standard or normally under- 
sized. Bushing can be reused. When 
sprocket becomes worn, only the 
tooth part needs to be replaced. 


Specifications: Available in pitch 
sizes ranging from 2 to | inch, for 
use with standard precision chain 
conforming to ASA specifications. 
Hardened steel teeth are standard in 
sprockets up to 21 teeth. 


Dodge Manufacturing Corporation 
Mishawaka, Ind. 
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FLARELESS FITTING TOOL 
. speeds pre-setting 


Designation: Ferulset 

Application: Designed for mount- 
ing in a vise, the tool expedites pre- 
setting of the fitting ferrule onto 
the metal tube in make-up of flare- 
less type tube fittings. Wrench 
torque can be best applied in a vise. 


Reassembly of the fitting in final 
installation can then be effected 
with relatively: little wrench action. 
For pre-setting work, the tool re- 
mains clamped in the vise instead 
of individually clamping each fit- 


ting body. 
Continued on page |40 
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9700 Series 


MURPHY TRIUMPH AA 
Solenoid SEPARATOR-FILTER 


Controlled Sizes: %: 
Weight 30 lbs ; Pressures: 
Hydraulic 0 to 125 psi; 


c Price: $81.65 ea; Desic- 
ontrol cant refills $1.00 ea. 


Valve 


After precooling and separating compressed air, this 
small unit, placed close to the point of use will 


Continuous-duty solenoids ¢ Low RP ao finish the job of removing last traces of impurities. 


sumption e Dust-tight enclosures Meets J.|.C. 
specifications @ Full capacity thru-port and 
main spool. High-tensile alloy iron bodies « 
Internal of external pilot pressure and drain « 
Long-sealing surfaces e Open or closed center- ; AFTERCOOLERS FOR 10 CFM TO 
type 10,000 CFM—SEPARATORS—TRAPS 


"WRITE FOR CATALOG 200—7 JAS. A. MURPHY x CO. INC. 


LOGANSPORT MACHINE CO., INC. Hamilton, Ohio 


832 CENTER AVE., LOGANSPORT, INDIANA 


Where very particular work demands dry air com- 
pletely free from any trace of oi] or vapors Murphy 
Triumph AA is the answer. 


MODERN HYDRAULICS 


demand 


MODERN ANCILLARIES 


Greer-Mercier Accumulators, offering power intensification, pressure 
storage, shock absorption, volume compensation. 

and surge elimination, are available in a variety of sizes 

to suit any modern hydraulic application. 


Finney Sensitive Pressure Switches provide 
@ pressure range of 400—4,000 

P.S.1. with pressure differential adjustable 
between |00—5O00P.S.!. For wide 
differentials two micro-switches are fitted. 


This Cut-Out Valve automatically isolates 
recording instruments from pressure 

surges and offers complete protection 
within its pressure range of 50 to 4,000 P.S.!. 


FAWCETT-FINNEY LIMITE 


BERKLEY STREET BIRMINGHAM ! 
Telephone: MIDLAND 3795 (3 lines) Cables: FINHYD BIRMINGHAM 


A METAL INDUSTRIES GROUP COMPANY i J 


PF/S 
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FOR CLEAN, DRY AIR +s 
POSITIVE Distributing Line Of Cool Air From Receiver Tonk pete 
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Products 


Specifications: Unit is made of 
hardened steel, in a range of sizes 
for fittings used with tubing, from 
44 through 2 inches outside dia- 
meter 
Parker Appliance Company 
Tube & Hose Fittings Division 
Cleveland, Ohio 
Circle 201 on Reader Service Card 


GOSHEN 


SPECIFICATION. 


COMPOUNDS 


continued / 


LOW PRESSURE VALVE 
for regulating air 


Designation: Type 44 

Features: Valve is single-seat, in- 
ternal pilot-operated, piston-actu- 
ated, highly sensitive and respon- 
sive to slight changes in reduced 
pressure. Designed for steam serv- 


outstanding product advantages can be yours | 
with elastomers custom-developed by 


SEND FOR BROCHURE 


This 8-page brochure, 
in handy file folder 
form, tells how you 
can put Goshen Rub- 
ber to work for you. 
Send for your free 
copy today! 


they 
> 
> 


Circle 66 on Reader Service Card 


If it takes special compounding of 
natural, synthetic or silicone rubbers 
to develop the right combination of 
properties required by your part, 
depend on Goshen Rubber. Here 
you benefit from extensive knowl- 
edge gained in fabricating parts 
and compounding materials to meet 
MIL, AMS, SAE, ASTM and industrial 
specifications. Important recent 
Goshen developments include: 
GORSIL silicone rubbers having 
same shrinkage as organic rubbers 
. useful over a temperature range 
of —80°F to +500°F. Dimensions 
and tolerances of AN, MS, SAE, JIC 
and NAS met consistently with stand- 
ard tooling, and 
GORSYN, synthetic rubber com- 
pounds (not silicones) withstanding 
temperature ranges of —65°F to 
+300°F, and—20°F to + 400°F. 
We'll gladly review and quote on 
your requirements, in confidence and 
without obligation. 


See ovr catalog in Sweet's Product Design File. 


PUT Je bbe TO WORK FOR YOU 


GOSHEN RUBBER CO., INC. 1337 S$. TENTH ST. GOSHEN, IND. 


ice but should also provide good 
control of air. Strainers are easily 
removed for cleaning or replace- 
ment without removing the valve 
from the line. 


Specifications: Maximum inlet 
pressure is 250 psi at 400 F. De- 
livery pressures range from 5 to 
250 psi. Unit is also available with 
external sensing line. Sizes are 2, 
24, 3 and 4 inches, with iron body 
and flanged ends. 


A. W. Cash Company 
Decatur, 
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TEMPERATURE SWITCH 
. . » has remote control 


Designation: E13 

Design: Control is remote bulb 
type. The bulb is exposed to the 
controlled medium, and control 
head, with attached bellows, is the 
controlling device. A capillary tube 
connects the bulb and the bellows. 
Bulb, capillary tube, and bellows, 
are all liquid filled. Temperature 
change in the bulb is converted to 
volume change in the liquid, pro- 
ducing linear motion in the bellows 
plunger. 


4 
q 


Features: Temperature settings are 
made by rotating the single-turn 
knob and pointer on the calibrated 
scale. A variety of bulb styles and 
capillary tube lengths are available 
although the standard length is 6 
feet. 

Specifications: Models are avail- 
able with range spans of 100 or 


Continued on page 142 
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SINCLAIR DURO HYDRAULIC OILS 


give complete protection 


Sinclair DURO Hydraulic Oils are designed for the exacting requirements of modern hydraulic 
systems — for higher pressures, higher operating speeds, and more sensitive, fully-automatic con- 
trols. DURO Oils contain high viscosity index Phetone Processed base oils plus 4 vital inhibitors 
to give complete protection. Here’s how... 


STOP RUST Sinclair’s rust inhibitor has a preferential “metal wetting” action that 
permits the inhibitor to plate-out on metal surfaces and form a barrier resistant to penetration or 
washing away by water. 


COMBAT OXIDATION Two specially-selected inhibitors provide extra resist- 


ance to formation of corrosive acidic materials, varnish and sludge. Sinclair puro Oils actually 
exceed the oil specifications of leading turbine manufacturers. 


RESIST FOAMING Sinclair DuRO Oils contain a highly-effective anti-foam agent 

which protects against foaming in circulating systems — keeps foam-promoting air bubbles from 
being retained in suspension. You get smoother, full-power transmission. 
For maximum performance at the higher temperatures, greater pressures, and faster speeds of mod- 
ern hydraulic systems . .. switch to Sinclair puro, the high viscosity index, fortified Hydraulic Oils. 
Contact your local Sinclair Representative, or write for a DURO product information pamphlet to 
Sinclair Refining Company, Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 
There's no obligation. 


DURO HYDRAULIC OILS 
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HAND 
HYDRAULIC 
Pumps 


a Single and Double 
Designs to 20,000 PSI 
With or Without Reservoir 


160 Cubic Inch Reservoir with 8" x 8” 
Base Plate. Optional Size Piston: 

Handle length: 18 inches 

Catalog No. 160 


We specialize in hand pump units to 
operate in temperatures from minus 
65F to plus 160F and with any capac- 
ity reservoirs required. 


The single pump with '/" or ¥%" pis- 
ton now available in stainless steel. 


WILLIAM S. PINE 
Hydraulic Hand Pumps for 1001 Uses 
1635 E. 22nd St., Los Angeles 11, Calif. 


New Products / 


200 F, between limits of —150 
and 650 F, and on-off differentials 
of 1 and 2 F. Units can be supplied 
with one of three standard 
switches: normally-open, normally- 
closed, or double-throw with no 
neutral position. Switches are snap- 
acting and can carry full process 
loads without relays. They also per- 
mit clean make and break withour 
chattering. 

United Electric Controls Company 

Watertown, Mass. 
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3-WAY AIR VALVE 
. « « has graduated control 


Designation: Model 2100 


Features: This handle-operated, 
pressure regulator control valve 
should be useful in many applica- 
tions—marine, industrial, construc- 
tion equipment—in control of air 
cylinders, air clutches, and similar 
devices. Valve is compact and easily 
mounted. Two bolts fasten the 


continued 


working part to a manifold, and all 
air lines are connected to this man- 
ifold. Removal of the two bolts 
permits replacement or repair. 


With only seven working parts, 
valve can be disassembled and as- 
sembled in minutes. Handle locks 
in any desired position by slightly 
twisting the knob, or springs back 
to neutral if brake is not applied 


Continued on page 145 


Costly 


Flow "Failures 


SOLENOID VALVES 


defects in material and workmanship. 


Available in normally closed or normally 
Pressure ranges from zero up to 300 pst Velen 
to 


Catalog containing complete 


/ Quick Operating Non Sticking Tight Seating \ 


These three design advantages are your assurance 
against costly flow failures. Attain dependable, accu- 
rate, automatic or remote control of liquids or gases 
with Magnatrol Valves. installed quickly and easily 
in connection with . . . flow-meters, thermostats, float 
and time switches. Every Magnatro!l Valve is deliv- 
ered to you—factory tested—guaranteed free from 


specifications mailed upon request. 


Send order to 
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VALVE Corp. 
HAWTHORNE 21 
NEW JERSEY 


PAT. PENDING 


Satisfaction Guaranteed Or 
Money Back TRIAL OFFER 


fittings ore guaranteed to seal pipe 
thread connections permanently agoinst all 
oils, practically all known chemicols and goses; 
to seol under high pressures of vocuum; to 
withstond —280° to plus 500° F.; to eliminate 
“evertightening” damage and pipe dope. 
Availabie in Ye" to 2%" pipe thread sizes. 
$10.00 Trial Offer No. 1: eight Ye". ten 
%", eight %”, ten pipe thread HOM 
Fittings. 
$10.00 Trial Offer No. 2: eight 4", ten 

four 1” pipe thread WOR Fittings. 


2008 N. Hawthorne @ Melrose Pork, Ill. 
“Miller Fluid Power” is alse a Div. of Flick-Reedy Corp. 


DIVISION 


Flick Reedy Corporotion 
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ONLY 2.4/2 HYDRAULIC CYLINDERS 


GIVE YOU ADEQUATE SPACE 
BETWEEN BEARING POINTS. 


MINIMUM DISTANCE 
BETWEEN BEARINGS 


THE TWO BEARINGS CAN GET 
NO CLOSER THAN THIS 


You Get These P) Important Advantages: 


. Increased rod bearing life 

. Increased rod seal iife 

. Reduced power eating friction 

. Eliminates rod cocking at end of out stroke, providing more rigid unit 


. Eliminates need for internal spacers 
This space allowed between the two bearing points keeps the unit 
> could designate loading on rod bearings to a minimum. While we do not recommend 
+S Lee extreme side loading of hydraulic cylinders when this condition is 
unavoidable, Pathon cylinders are best. 


WRITE TODAY FOR CATALOG 
3823 PACIFIC AVENUE— 
CINCINNATI 12, OHIO 


MANUFACTURING CO. 
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APPLIED HYDRAULICS «sll deuote the May issue to 


LEAKAGE CONTROL 


CONTROL OF LEAKAGE—air and oil—is still the major problem contronting the designer 
of hydraulic and pneumatic powered equipment. Many dollars in lost fluid, horse- 
power and excess maintenance are being wasted. AH's editors have written and 
selected articles for May which give a progress report on leakage control . . . 


progress toward reduced costs and greater acceptance of fluid power. 


SURVEY OF DESIGNERS . . . 700 designers of fluid power equipment were asked by AH 
editors to tell about their present experience with sealing devices and their success 
in controlling leakage. Lead article in May, based on this survey, gives a good 


picture of what machine designers and users are doing. 


PROGRESS WITH PIPING... Articles will bring you up-to-date on acceptance of welded 


tubing for hydraulic systems: design and use of manifolds: installation techniques 


for hose and tubing. 


PACKING DEVELOPMENTS .. . Five articles will discuss: fundamentals of packing opera- 
tion, packing design for high pressure; application of Teflon for fluid power and 


installation methods. 


PORT SEAL DESIGNS .. . Four types of port seal fittings will be analysed—straight thread 
with O-ring seal, straight thread with metal seal, sealing nut with pipe threaded 


Teflon insert, flanged fitting with O-ring seal. 


NOTE TO ADVERTISERS . . . There will be extra distribution of the May issue at the De- 
sign Engineering Show, New York Coliseum, May 20-23. Your advertisement in 
the May issue will reach more than 30,000 men who specify fluid power com- 


ponents. 


Closing Date for advertising: April 5th 


APPLIED bis THE MAGAZINE OF FLUID POWER 


APPLIED HYDRAULICS 


a progress report on 
| 
Mar 


Specifications: Unit is completely 
of brass except for the plastic knob 
and chrome handle. Maximum pres- 
sure is 150 psi, with different pres- 
sure arrangements available. Vari- 
ous graduating springs can be fur- 
nished. 


Valve Controls, Inc. 
North Hollywood, Calif. 
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PRESSURE REGULATORS 
. . offer close control 
Designation: Series 20AG & 20- 
AG-X 
Features: Precise control for air : 
pressure over full operating range : co NTRO L VA LVES 
regardless of wide fluctuations in 
main line air pressure and widely 2 > 
varying air flow. Greater air capa- i CONFORM TO j ic STAN DARDS 
city, balanced valve construction, 


UNEQUALED FOR %” AND SERVICE 


@ These valves combine utmost simplicity, low price and 
rugged, efficient, dependable construction. Valve chambers* are 
formed by aluminum spacers held tightly in metal to metal end 
abutment assuring accurate positioning of the “O” rings on both 
inside and outside diameters without mechanical pressure. The 
flow is from the inlet chamber through the hollow radially ported 
ground and polished stainless steel plunger, and out through other 
ports in the plunger to the connected line. No direct impingement 

; ___ of flow across the packings. No lapped joints. No metal to metal 
improved siphon tube action, | seating. Sub-base permits 4%’’ or 4’’ pipe connections into either 
greater effective diaphragm area | side or bottom. Easily serviced in = field. Write for fully 
hand-removable bottom plug for | 
easier maintenance. 
Specifications: Designed for use 
with water, oil and non-corrosive 
gases. Available in pipe sizes from 
4% through l-inch. Model 20AG 
is the non-relieving type and 20AG- 
X has the relieving feature. 

Cc. A. Norgen Company PILOT CYLINDER OPERATED HYDRAU- LEVER OPERATED HYDRAULIC VALVES 
Circle 205 on Reader Service Card end 4-way actions. Sizes Ya through 4” through 114". 


at 3000 psi AIR AND HYDRAULIC 


Design: Unit can safely and quick- a , 
ly disconmect a pressurized line On 0 | VES 
with pressures up eo 3,000 pei Hand, Foot, Cam, Pilot, Diaphrogm and Solenoid Operated 


With the handle in upright posi- 
Continued on next pege Mfd. by c. B. HUNT & SON, INC., 1994 East Pershing St., Salem, Ohio 
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ON THE JOB... 


ATTENTION: 0. E. M. 


We now offer immediate 
delivery on any quantity 
Our Engineering Depart- 
ment will be glad to work 


with you on specifications, 
without charge 


“The Cross Cylinder is an important part 
of our machine,” writes J. E. Metts, assist- 


WITH CROSS 
HYDRAULIC CYLINDERS 


Rugged, dependable 
performance of 
CROSS HYDRAU- 
LIC CYLINDER is 
important feature 
of Pasture Dream 
Planter. 


ant sales manager, TAYLOR MACHINE 


WORKS, Louisville, 
is highly satisfactory 


Miss. “Performance 


- well equal to the 


heavy job required in field operation.” 


Versatile DEPTH STOP is 
built in — for positive and 
accurate control. 


WRITE. 


, KANSAS 


.. WIRE...PHONE 
S MANUFACTURING CO. 


PHONE 86 


New Products / 


continued 


tion, an integral, floating, ball-seat 
valve is fully open. To disconnect 
the line, the handle is rotated 90 
degrees down. During this move- 
ment, the valve closes, and simul- 
taneously, the pressure downstream 


from the valve seal is automatically 
bled out, allowing the line to be 
separated without danger. Fitting 
at downstream end cannot be re- 
moved while the valve is in open 
position, and valve cannot be put 
into Open position with the down- 
stream fitting disengaged. 


Continued on page 149 
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Now... the Marsh Needle Valve 


in416 
Ctool 


Circle 106 on Reader Service Card 


throughout / 7 


All the superior dependability 
of the Marsh Needle Valve. . . 
with all the corrosion resis- 
tance and durability of 416 
Stainless Steel! Guaranteed 
for working pressure up to 
10,000 psi; equally efficient at 
any lower pressure. Globe and 
angle patterns with double fe- 
male connections in 4%" to 1” 
size range. Also globe and 
angle valves with male inlet, 
female outlet, 4" and }4”" sizes. 
MARSH INSTRUMENT CO. 


Soles Affiliate of Jos.P. Marsh Corp. 
Dept. 19, Skokie, Illinois 


Marsh Instrument & Valve Co. (Can.) Ltd., 8407 103rd St., Edmonton, Alta., Can. 


WITH THE 
Proven 
Superior in 
Comparative | H1/LO HAND LOADER 
Tests 
GENERAL SPECIFICATIONS 
Port Size | 44” tube per AND 10056 
Pressures | Operating — 100-3000 psi 
Proof —6000 psi 

CORPORATION Burst — 7500 psi Minimum 


1717 N. Chico Ave. « 


INSTANT PRESSURE REGULATION 


0 to 3000 PSI 


El Monte, Calif. Flow | Exceeds any other 
Operating loader available 


WRITE TODAY for complete details | Temperatures | — 65° to + 250°F 


Weight 12% pounds 
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Send for your copy of new 
Bulletin 300 . . . for details on 
design, construction, sizes and 
applications. 


{ NICHOLSON 


March, 1957 


Versatile flat-disc type valve is drop-tight 


... provides sensitive throttling action for 
a variety of rugged control applications. 


If you need precise, repeatable control of double-acting 
cylinder-actuated mechanisms. . . you’ll want to try this new 
advanced-design valve. Ruggedly constructed of a combination 
of corrosion-resistant materials, it can be used with air, water, 
gas and oil. Check its features, send for literature. 


Outstanding features: 


e Trapezoidal ports for modulated throttling. 

e One-shot lubrication, reservoir in base. 

e Leak-proof O-ring packing and seal. 

e Easily adapted to single cylinder control. 

e Low maintenance, easily disassembled. 

e Simple, reversible mounting clamp and lugs. 


VALVES * TRAPS * FLOATS * METAL PARTITIONS + LAUNDRY, 
DRY CLEANING, AND PRESSING MACHINERY « HOSPITAL CUBICLES 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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VALVES 


INDUSTRIAL + CHEMICAL + AIRCRAFT 


What! PLUG VALVES THAT 
TURN EASILY AT 65° BELOW!! 


WITH NO LUBRICANT!!! 


Up to 250°, down to —-65° F, is the range of 
Republic’s LO-TEMP selector valve. : 
Easy turning, positive sealing, at 
pressures to 100 psi. Tapered TEF- 
LON plug requires no lubricant, and 
is not affected by acids or alkalis. 
Aluminum body for aircraft 
and general use, stainless steel 
for chemical, food, and dairy 
industries. Angle, 2, 3, 4-way, 
with or without drain, flanged 
for panel mounting. 
Write for Bulletin No. 754. 
Distributors in principal cities from coast 
to coast. 


The pump in a hydraulic system will 
last years longer when you use Lisle 


Magnetic Plugs. The long-lasting 
powerful magnet in the Lisle plug pulls - REPUBLIC MANUFACTURING CO. 


abrasive steel particles out of the fluid, 
thereby preventing their entrance into 
the pump and valves. Removal of 
these abrasive particles cuts down 
wear, assures longer, more efficient 
operation. 


reasons why you should 
switch to- 


ag 10,000 


(with air-t 


and efficiently than hand pumps. 


2. A turn of the wrist gives 
instant pressure. 


3. Saves man hours. 
4. Eliminates fatigue. 
5. Maintains constant pressure 


BEFORE AFTER 


ENGINEERS ... Write for free sample 
Lisle Magnetic Plug for testing. Please 
tell us the thread size you need. A 
complete catalog will be mailed to you 
without obligation. 


LISLE Corporation 


CLARINDA, IOWA 
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without air consumption. 


6. ideal for testing valves 

and fittings. 

7. Economical for multiple instal- 
lation at test points, thus giving 
wide range of simultaneous pres- 
sures. 

8. ideal as source of hydraulic 
power for operating small presses, 100 PSI TO 10,000 PSI 
jacks, rams, clamping devices and 


Also Complete Range of 35 Standard 
Models, Single or Double Acting 


DAVIES BROS. 120 WAILLST., N.Y. 5, N.Y. 
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Features: Efficient high flow is ob- 
tained by straight-through flow 
path, with constant cross section 
area. Guaranteed zero leakage up 
to 3,000 psi. Ambient and operat- 
ing temperatures from —65 to 
200 F. Low torque operation for 
opening or closing against high 
pecifications: Made of aluminum 
and stainless steel with Teflon seals. 
Available in right-angle or straight- 
through configuration in sizes “4, 
4g and inch. 

Hydromatics, Inc. 

Cedar Grove, N. J. 
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AIR COMPRESSORS 

... are compact, lightweight 
Designation: CT Series 

Features: Units are compactly de- 
signed, fully air-cooled, in the med- 
ium capacity range, with low floor- 
space requirements, and are com- 
paratively lightweight. 


Specifications: 45-hp CT-4 model 
develops 175 cfm, and the 75 h 
CT-6 delivers 340 cfm. Both mod- 
els are two-stage, single-acting type, 
reaching rated capacity at only 970 
rpm. 

Compressor Division 


Atlas Copco Pacific, Inc. 
San Carlos, Calif. 
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OIL PUMPS 
... offer easy installation 


Designation: OB 

Features: Designed to handle hy- 
draulic oils at pressures up to 300 
psi, at 1800 rpm, with quiet opera- 
tion, long life and efficiency. Spe- 
cial tooth form of the pumping 
elements reduces friction and pro- 
vides positive pumping action. Mir- 
ror-lapped, nitroloy seal, flexibly 
held against dry-lubricated bronze 


Continued on next page 
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Filter life up to @ year eliminates usual 


frequent draining, refilling of 


rs trap dirt, acids, rust, 
li solid contaminants, 


systems. 


HILCO Hyflow Oil Filte 
sludge, gums. resins @ 
pera your hydraulic system clean and in 
top running condition at all times. To ee 
this means longer oil life, reduced pot an Bc 

less down time an ower 
continuous equip- OIL RECLAIME 


ivi il 
maintenance costs giving sion. Hy: claiming. 
+ operation with increased production. 
ment op Beg ds upon a clean solids: npurities; mois- 
draulic unit sensitivity depends uP tile impure 
ILCO Hyflow filters remove solids as etc... from hydraulic 
d retain much fluids by heat-vacu 
process. 


system. H 
soon as they enter the system an 


ters the oil from the 
Obtain the full capacity and economy 


of your equipment by keepi ig it in top running condition with HILCO. 
Hydrau sd Oil Fi ters come ms ationary of por tab e mode s- They can be 
hooked into hydraulic syste ns ¥ ithout interrupting equipment operation. 


eo SEE FOR YOURSELF HOW HILCO 
ydraulic System Clean.. 


atmosphere and fro 


keeps your H 


Recommendations at no Obligation 


148 W. FOURTH ST. e ELMIRA, NEW YORK 
IN CANADA: 
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New Products / 


bushing, clamped to shaft, prevents 
leakage. Seal chamber is subjected 
to inlet pressure only. Design per- 
mits simple field replacement. 
Hardened and ground, large-diame- 
ter shaft has long, accurately fitted 
bearing, continually lubricated 


/ continued / 


mits pulley drive or direct coupling. 
Installation problems are simplified 
by two inlet and two outlet ports 
permitting connections on either 
side of the body. Unused ports can 
be used for installation of pressure 
and vacuum gauges. 


built, constant-volume pumps, avail- 
able as standard units for prompt 
delivery, or can be engineered into 


which increases pump life and per- Specifications: Units are precision- existing or new equipment. Where 
= higher speeds up to 3600 rpm are 
needed, modified versions with spe- 


cial gearing are available. 


Sundstrand Hydraulic Division 
Sundstrand Machine Tool Co. 
Rockford, Ill. 
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COMPRESSED AIR 
CHECKS DIAMETERS 
TO WITHIN .0001” 

AIR-OIL VALVE 


| is leakproof 
. | Designation: Seal-Tite 

Features: Unit gives leakproof 
service for air, hydraulic oil and 
water. Balanced pressure makes 
turning easy, yet dynamically loaded 
sealing rings, on opposing sides of 
the valving disc, seal tighter as 
pressure increases. Reversal of flow 
at any pressure, or zero pressure, 
will not unseat these seals. 


Fast precision gaging with compressed air speeds work flow 
at this critical honing operation. The vertical hone for finish- 
ing cylinder walls is equipped with a Sheffield air gage for 
checking inside diameters, and the air is supplied by a Quincy 
Compressor. To measure various diameters, the operator has 
only to change gage plugs. Scale is highly visible, located out 
of the work area. 


Just another example of how Quincy LOW COST AIR 


POWER can increase the efficiency of machines and manu- 
facturing operations. Quincy makes compressors for industry 


from 1 to 90 C.F.M. For help with your 


compressed air applications, address 


Dept. AH-357. 


QUINCY COMPRESSOR CO. ¢ QUINCY, ILLINOIS 
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Specifications: Working pressure 
for air is 500 psi; for liquids, 1,000 
psi. Operating temperature range 
is —65 to 160 F. Originally avail- 
able with closed-center valving 
disc, an added design offers open 
center, giving a wider range of 
applications. Mounting brackets, 
either straight or angle, make in- 
stallation easy. Unit is made of cast 
aluminum alloy, anodized and side- 
ported, in sizes g to 1 inch. 


Republic Manufacturing Company 
Cleveland, Ohio 
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SCHRADER HYDRAULIC GAUGES DO THE JOB RIGHT... 


keep accuracy under shock and overloads! 


SHOCKPROOF HYDRAULIC PRESSURE GAUGES 


are especially useful where space is limited. Engineered 
for long, hard use on all types of hydraulic machines. The 
Standard Gauges are industry’s favorites. 


— 


=8314W Type = 8854W Type 


ENCLOSED TYPE 
has plastic face, and 
plunger is protected 
by a brass cap for 
extra protection 
under unusual dust 
and dirt conditions. 


Overload ’em 


STANDARD TYPE 
may be used to operate 
a micro-switch by 

rise and fall of the 
plunger to start 
another sequence, etc. 


Shock ‘em 


SHOCKPROOF HYDRODIAL PRESSURE GAUGES 


ore completely enclosed units. Durable plastic face covers 
large, easy-to-read numerals that can be read from 50 feet. 
Easy to install ond maintain. 


HYDRODIAL TYPE 


changeable. No special tools or skilled labor are needed 


Schrader Hydraulic Gauges give years of hard work- 


horse service. Famous shockproof Schrader hydraulic for recalibration. All Schrader Hydraulic Gauges are 
gauges are giving dependable service in thousands of available in nine standard pressure ratings up to 5000 
plants of every description. The full line is built on the psi. All have built-in snubbers. 

same rugged principle as other world-famous Schrader Use the right gauge for the right job. Order 
products. They operate on direct action, use the spring- Schrader by name from your supplier. Catalog data 


loaded principle, and all replaceable parts are inter- on request. 


A. SCHRADER’S SON 
A division of scovILL 
456 Vanderbilt Avenue, Brooklyn 38, N. Y. 


FIRST NAME IN THE USE OF AIR 
ESTABLISHED IN 1844 FOR INDUSTRIAL PRODUCTION AND CONTROL 
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Stop this Streak at the Joint 


DIRT STREAK 
AT RING JOINT 


WIPER 
Whether rods are actuated hy- 


Showing 6 of the many FALL “Closed Grauttcaity or ty air, always RING 
Joint’ Wiper Rings for tndustrial Hy- Specify the FALL “CJ” 
draulie and Air Use with “Squeeze Grip Wiper Ring for the “cleanest wipe this side of shaving’. 
Action” on the piston red Available in bronze or cast iron in diameters upward from 
')", the FALL “CJ Wiper Ring removes slightest accumula- 
tien of dust, dirt or other abrasives ON THE ENTIRE O. D. 
of the rod and alse prevents passage through the joint itself. 
All Fall rings are spring loaded and the 
Endiess Spring in O. D. 
of Ring Maintains 
Continuous Squeeze 
Grip on the Rod 
preventing ring from ever opening up, assur- 
ing “take up"’ of all wear automatically and 
eliminates build up of dirt 
under ring. Further, we 
factory lap each ring with our ORY-LAP 
process. This pre-actuating of the ring be- 
fore packaging creates a ‘‘worn-in” true- 
cirele which assures a “light tight’’ wiping 
edge diately upon i i Then by 


j adding certain of our rubber seal fea 
tures, all 
RING DESCRIPTION “Sy Moisture, Liquids 
Grip 


SG— Squeeze 
2—Front side of a are Sealed Out 
Joint from entering bearings. bushings, ete., where 
4—Flange (or plate) ring in 
5—Rubber seal compressed in restricted possible damage may be done 
area We invite inquiries by letter, wire or phone. If you have 
— or of flange at bevel end a problem let us work with you in solving it. 


). 
D—Depth of Cavity for holding ring. Ace Products Co., Toledo 1, Ohio. PH: CHerry 3-6513 


You Can Depend on ACE Products—E€stablished 1935! 


Prevent Leakage And Pressure © 


Loss In Clamping Circuits 


CONTROLS 
Reliable 


Pi 


( 


‘Ss 
> 


Z 


Cylinder nan Inlet Port Pilot Port 
Manufacturers of Hydraulic Valves and Devices 


Relief Valves @ Check Valves @ Restrictor Valves 
Needle Valves @ Pilot Check Valves @ Special Valves 
Pressure Compensated Flow Regulators 


1284 N. CENTER STREET © MENTOR, OHIO 


@ CAN'T STICK OPEN 
e For oil to 3000 P.S.I. 


Write for detailed literature. 
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AIR CONTROL VALVES 
... offer 210 models 


Designation: Starline series. 
Features: Five new pilot heads are 
interchangeable on 7 valve bodies, 
providing 35 major model combi- 
nations. Available pipe size in- 
creases the variety of combinations 
to 210 models. 

Models: White Star valves have 
spool solenoid pilot head. Gold 
Star units are operated by a large- 
capacity pilot section actuated by 
an oil-immersed solenoid. Blue Star 
group includes all the remote- 
piloted, pressure-operated valves. 
Master valve gives immediate actu- 
ation and immediate reversal. 


Specifications: The 7 valve bodies 
include straight way, normally-open 
and normally-closed; 3-way open 
and closed; all in the in-line series; 
3-way, normally-open and norm- 
ally-closed; and 4-way, all in the 
base-mounted series. Valves are 
built of corrosion-resistant materi- 
als. 


Ross Operating Valve Co. 
Detroit, Mich. 
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FLUID TEMPERATURE 
CONTROL 
... is self-powered 


Designation: No. 997 

Design: Contains large 4-%-inch 
bellows providing strong response 
and smooth modulating action. 
Unit is suitable for dead-end or 
terminal service as it has a tight- 
closing, single-seated valve. 
Application: Controls flow of hot 
water, oil or other medium. Suitable 
for flow control of cooling water 
to transformers, internal combus- 
tion engines, air compressors and 


APPLIED HYDRAULICS 


TES 
SSS 
Boll Check Piston 
182 


hydraulic systems. Regulator closes 
automatically to prevent over- 
heating and possible damage to 
products in process if thermostatic 
unit is damaged. 


Specifications: Frame of regulator 

is heavy gauge stainless steel. Avail- 

able in sizes from ‘4 to 2 inches. 
Fulton Syiphon Division 


Robertshaw-Fulton Controls Co. 
Knoxville, Tenn. 
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AIR-OIL PRESSURE SWITCH 
... features simple adjustment 


Features: Hydraulic and pneumatic 
pressure switch operates from 0 to 
1200 psi, withstanding 3000 psi 
without distorting its pressure ele- 
ment. Over its entire range, adjust- 
ments can be easily made without 
interfering with the pressure ele- | 
ment. | 


Specifications: Unit is made of 
cast aluminum alloy, or stainless 
steel, and totally enclosed. It uses 
any limit switeh, 15 amps, 120 to 
460 volts AC, with single-pole, | 
double-throw, silver contacts. Also | 
available in DC. Switch can be | 
arranged for wall or bracket mount- 
ing in any position. 

Alloy Bellows Engineering Co. 

Cleveland, Ohio 

Circle 212 on Reader Service Card 
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Seven-year survey shows experts still 


prefer HYDRAMITE Hydraulic 
Pumps for rugged applications 


A survey of Hydraulic equipment users, made since 1950, 
reveals that when a constant displacement pump is needed, 
HYDRAMITE Hydraulic Pumps are still preferred because 
of their longer service life and greater endurance. 


* Cast-Steel Bodies 
Nine basic fe eatures * High-Precision Bearings Throughout 
support the superior * Liberally Sized Components 
* Minimized Vibration 

performance record Of  . aii parts Lubricated in Full-flooded Case 
AECO HYDRAMITE + Smooth Fluid Flow 

Pu : * One-way Discharge with Either Rotation 

mps. * Quiet Operation Up to 5000 psi 
* No Supercharging Needed 


So, when the pressure’s on your hydraulic operations, 
be sure you’re equipped with AECO HYDRAMITE. 


() American Engineering Company 


Dept. P-141 Wheatsheaf Lane & Sepviva St., Philadelphia 37, Pa. 
Canadian Subsidiaries: Affiliated Engineering Corporations Ltd., Montreal,P. Q.-Bawden Industries Ltd., Toronto, Ont. 
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motor is used for 60 and 400 cycle 

\ W () ll { applications. For DC, either a per- 
manent magnet type or a governor 

F controlled motor may be used, de- 

rh continued / nding on accuracy requirements. 

Available with 

from one to six contacts, with time 
cycles from fractional seconds to 
multiple hours, and provision for 
external timing adjustment. Unit 


weighs 30 ounces and measures 24% 
x 298 x 3 5/16 inches. 


TIMER 


. . « is small, light 


Designation: Type 825 

Features: Small, lightweight, her- 
metically sealed time delay relay 
meets all environmental require- 
ments for aircraft and ground in- 
stallations. A synchronous tuming 


Eagle Signal Corporation 
Moline, Ill. 
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GAUGE PROTECTOR 
. . has fast response 


Features: Diaphragm type unit is 
designed to protect gauges from 
pressure surges, and is specially 
suited to air Or poisonous gas serv- 
ice. Protector has fast response to 
pressure changes and will auto- 
matically cut out the gauge and by- 
pass the working media when line 
pressures rise above the spring set- 


CONCENTRA- 
TION OF STRESSES 
DUE TO FLARES 


REDUCER 
COUPLINGS 


ting. External pressure adjusting 
control permits accurate pressure 


settings from 10 to 100 psi. 

... A Hacksaw eougtings Specifications: Units are con- 

bodies, making possi- structed with corrosion-resistant 

And A File - brass bodies. Available with 4 inch 

Are All You Need Htondord adapters ond FPT port connections. 
Superior Hydraulics Division 
Excessive wrench torque is unneces- lengths . . . simple leakproof Seperter ‘an Specielties Compeny 
veland, Ohio 

sary for seal does not depend upon connection for the life of 
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tightness of the nut. The higher the the tube. 

pressure the tighter the grip. Solve 

your hydraulic piping rth» sa the Reusable collet holds by 
easy way... with ease of assembly friction grip up to bursting 
. + « no matching of exact tube pressure of tubing. 


ALL-METAL OIL FILTER 
. is self-cleaning 


Designation: Super Aurto-Klean 
LENZ FITTINGS MAKE THE JOB AS SIMPLE AS A B C Features: Complete removal of all 
solid particles in the 50 micron 
range from a wide variety of fluids. 


See our Catalog Page in Thomas Register 1956 . 
All-metal construction prevents 


Edition, Vol. 1, under classification ‘‘Fittings: 


Hydraulic’ for complete list of types and sizes. rupturing, channeling and contami- 

nation of the filtered fluid. Unit 

BOX 1044-A e DAYTON 1, OHIO | has high capacity for its size. With 

only 3 psi pressure drop, 350 gpm 

PHONE: ORegon 9364 © 3303 KLEPINGER ROAD | of lube oil at 200 SSU viscosity can 
DISTRIBUTORS IN PRINCIPAL CITIES Continued on page 157 
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For quickest service in solenoid valves, 
write for Skinner’s Nationwide Stock List 


The Skinner Nationwide Stock List covers the most uni- 
versally applied Skinner Solenoid Valves for air and hy- 
draulic service. All the valves listed are carried by every 
Skinner Stocking Distributor in the U. S. From his stock, 
your own local distributor can quickly meet your require- 
ments. So for your own convenience, we urge you to write 
for this nationwide stock list of Skinner Solenoid Valves. 


Skinner Stocking Distributors are located in all key indus- 


trial areas. If you have a solenoid valve problem, talk to 
the one nearest you. Tell him your requirements in regard 
to port sizes and locations, voltages, pressures, tempera- 
ture conditions, capacities and mountings. Let him show 
you how easily he can select the valve you need. 


For complete information on Skinner’s line of excep- 
tionally long-life 2-, 3- and 4-way valves, write us or 
contact a Skinner representative. Write Dept. 313. 


Skinner Solenoid Valves are distributed nationally 


ELECTRIC VALVE 
CONNECTICUT 


a 
b | 


FLUID POWER 
PAPER CONTEST 


for 
Articles About: Pneumatic and Hydraulic 
Systems and Components 


DESIGN + APPLICATION - MAINTENANCE 


Ral 
4th to 7th Prizes, each . . . . $50 


All prize papers will be published in APPLIED 
HYDRAULICS Magazine. Papers receiving honorable 
5th Annual Competition mention awards will also be published during 1958 
and paid for at regular rates. 


CONTEST CLOSES JULY 1, 1957 


SPONSORED BY 


APPLIED HYDRAULICS 


An Industrial Publishing Corp. Magazine Co. 
icago, Illinois 


812 HURON ROAD Earnest Y. Seborg, Development Engineer 4 


CLEVELAND 15, OHIO The Ingersoll Milling Machine Co. 4 
Rockford, Illinois 


A. J. DeMatteo, General Manager , 
Watson-Stillman Press Div. a 
Farrel-Birmingham Co., Inc. 

Roselle, New jersey 


TO RECEIVE A CONTEST RULES BOOKLET CIRCLE 320 ON READER SERVICE CARD 
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Yew Products / | 
WA continued / 


be put through the 5.7-inch ele- 
ment. 
Specifications: Both motor-driven 
continuous cleaning and manual | 
intermittent cleaning are available. | 
| 


Inline housing or integral mounting 
may be specified. Element is 5.7- 
inches diameter by 18 inches long. 


Cuno Engineering Corporation 
Meriden, Conn. 
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GAUGE SAVER 
is fully adjustable 


Design: Unit provides positive and 

automatic protection for hydraulic | 

or pneumatic systems. When sys- | 
| 


tem pressure goes beyond the maxi- 
mum operating limit of the gauge, 
the gauge is automatically shut off. 
The gauge is reconnected when 


THIS EMBLEM IDENTIFIES 
EXTRA DEPENDABLE 
INDUSTRIAL MACHINERY 


| 

STANDARD MOTORS 

| The red power spot on industrial 
| 


(> 


machinery means “Powered by 

Electro Dynamic.” Such machinery 
relies with confidence on the extra 
dependability of Electro Dynamic 
motors, the proven industrial motors 


pressure drops within proper 
limits. A compression spring con- 
trols the shutoff point and may be 
adjusted to accommodate minor | -~ \ cs 
changes. 
Specifications: Available with 14 | 
inch male tube inlet connection | 
and \% inch male tube or 4 inch | 
female pipe outlet connection, in 


which give industrial equipment 
extra dependable operation. 


all shut-off pressures from 60 to 
3000 psi. Units weigh 2 ounces, 
are 3 inches long, with an operating 
temperature range of —65 F to 
160 F. Maximum operating pres- 
sure is 5,000 psi. 

Fisher Controls, Inc. 

Santa Monica, Calif. 
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SELECTRON 


| DRIVES SELECTROL 
TEMPERATURE TEST | Daives 


CHAMBER | 
fests 65 to 600F FY ELECTRO DYNAMIC GD 


Designation: TC-4 
Features: Designed for ambient 
testing of products from —65 to 


vivision oF GENERAL DYNAMics 
“oO 


CORPORATION 
BAYONNE, NEW JERSEY 


Continued on next page 
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New Products 7 
continued / 


600 F, unit has 600 cubic inches 
of working space. Additional in- 
terchangeable test trays permit con- 


PACKINGS PROBLEMS | 


Whether your problem is the right packings or 
perfect packings in quantity on time . . . turn your 
problem over to the experienced men who make 
Page Packings. You've created the equipment . . . 
worked out the major problems of design . . . 
now turn that troublesome packings problem over 
to specialists who have worked out similar prob- 
lems thousands of times. 


Expert Help and Honest 


ings for electrical or mechanical 
connections to the product under 
| test. 


Construction: Unit is compact, 


Recommendations portable, and requires no external 
Your problem is in good hands when you turn accessories. Simple construction 
it over to the engineers at Page. They have the | with quality materials assures high 
experience and the know-how, the spirit and will- reliability. Anticipator-type thermo- 


ingness to cooperate, plus the integrity that has stat limits maximum temperature 


built a sound reputation for Page. They will work 


fluctuations to less than 4 degrees. 
out the best packings for your special requirements, Statham Development Corporation 
and give you honest recommendations. Los Angeles, Calif. 


Packings Engineered to do a Circle 217 on Reader Service Card 


Better Job 
Page Packings are engineered to do a better job. 
With their wealth of experience, their laboratory AIR oo " d 
+ + « AGS small pressure rop 


and test facilities, and backed by a plant that can 

turn out thousands of packings a day, Page en- Designation: Series 30AE 

gineers will give you precisely built and finished Features: Filter is designed to im- 
packings in the right leather or synthetic to best prove operating efficiency, reduce 
do your job maintenance and increase life of 


Write, wire or phone us about your problem air-operated equipment. Moisture 
..+ or for a quotation. Or ask for your copy > removal is efficient and pressure is 


of the helpful Page Manual. 


PAGE BELTING COMPANY 


Established 1868 
Concord, New Hampshire 


It will pay you to specify | low. Hinged-type clamp rings have 


chained clamp pin to simplify serv- 


icing. Louver plates improve the 
centrifugal air flow pattern. Filter 
elements are large to produce a 


PAC K I NG S high degree of filtration. 
C. A. Norgren Company 
Englewood, Colorado 


A Engineered to do a better job Circle 218 on Reader Service Card 
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Announcing— 
A NEW GRESEN VALVE 


With FLOAT Position 


A Two Spool Directional Control 
With Float 


“When he said cylinders, 
I said Shef fer—for sure!” 


. . . because Sheffer is the economy line that costs less to 
buy and operate. Sheffer air and hydraulic cylinders are easi- 
er to install, simpler to service. And in most cases, one order 
from Sheffer fills all your needs. 


FEATURES: Detent in Float Position—Self Center- 
ing From Power Positions—Fully Balanced—Relief 
Valve Has Replaceable Hardened Seat—Tripod 
Mounting Feet—Smooth Positive Throttling Action 
—Hardened and Chrome Plated Spools. 


SPECIFICATIONS: Capacity 20 GPM (at 20 Ft/sec- 
onds)—Maximum Pressure 1500 PSI—Parallel Ap- 
plication—Shipping Weight 22-1/2 Lbs. 


FULL RANGE OF STROKES AND PRESSURES. 


Write for Bulletin 2257 giv- 
ing complete data on C-20 


series air cylinders. > 
THE SHEFFER CORP. 


Cincinnati 16, Ohio 


MOST COMPLETE LINE OF CYLINDERS IN THE INDUSTRY 
Exclusive territories now open. 


=, 
Write for literature 


GRESEN MANUFACTURING CO. 


628 Colfax Ave. N. Dept. H-37 Minneapolis 11, Minn. 


THERE IS NO SUBSTITUTE FOR THE MORE ECONOMICAL, 
MORE DEPENDABLE, LONGER SERVICE LIFE OF 


PISTON RINGS 


SAFETY VALVE 


TEST STAND 
WITH 
*“‘BUILT-IN”’ 


RELIABILITY 


Completely reliable testing of : 
safety valves is assured with the 
I. E. C. Test Stand, Four gauges Reliability of the Safety 
: ; adi : h Valve Test Stand is 
give accurate readings, in the a by the well 
model illustrated, for pressures 4vown repeatability and 
accuracy of 1.E.C. Gage 
ranging between zero and 1000 Gade. srovent 
pounds, Models are available ‘+e pressave being 
measured by each pres- 
for any ranges selected by the ex. 
customer up to 10,000 pounds ceeding its maximum. 
pressure. Adapter plates can be 
furnished to fit all sizes and 
types of safety valves. For com- 
plete information, please write 
for Bulletin 545. 


Engineering and design service available. 
Write for price information and catalog data. 


rover 


PISTON RING CO. 
120 WN. BROADWAY © MILWAUKEE 2, WIS. 


MANUFACTURERS OF 
RINGS FOR HIGH COMPRESSION SERVICE 


INDUSTRIAL ENGINEERING 
CORPORATION 


525 E, Woodbine, Louisville 8, Ky. 


INDUSTRIAL PISTON 
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NEW EAGLE STEP SWITCH 
SIMPLIFIES CIRCUIT SEQUENCING 


- ++ for machine tools, presses, conveyors, processes 


These 3 basic ideas are yours 
for simplified interlocking or sequencing 
of multiple load circuits. Any and all 
three will eliminate many other electrical 
components, and cut your initial cost. 


Operating load circuits in sequence: 
A limit switch on a ma- 


chine or indexing device — 

the Eagle step switch. Or 


a timer may be used to 
operate each load circuit 
for a predetermined time. 


Each operation of | . > > > 
limit switch < 


next position, 
1 to 20 load circuits closed in 
one or more positions in any 
specified sequence. 


Interlock sequence: Two limit switches are operated alternately. 
This provides a safety feature. It insures that the movement of the 
machine has been completed before the Eagle step switch advances. 


monn “\ | / | a | 
> > | 


ADVANCE 


Interlock sequence with several limit switches: Each limit 
switch advances the Eagle step switch one position. Switches must 
operate in sequence or the step switch won't advance. 


Send for new Eagle Bulletin 850. Simply write to Eagle Signal 
Corporation, Industrial Timers Division, Moline, Illinois, Dept. 


AH-357. 
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ADAPTOR UNION 
. . Climinates turbulence 


Designation: TF 

Features: Unic has completely 
rounded inner bore providing an 
entirely smooth radius to all angles 
Turbulence and friction are elimi- 
nated, reducing heat and pressure 


loss and improving efficiency. Male 
ends are tapered to eliminate any 
shoulder at juncture of adjacent 
fitcing, facilitating fluid flow. 
Specifications: Available in 45 and 
90 degree adaptor unions. 


Eastman Mfg. Co. 
Manitowoc, Wis. 
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RING SEAL 
. .. eliminates spiral twist 


Designation: Quad-Ring 

Features: Seals have no parting 
line on sealing edges, eliminating 
spiral twist failures, rolling with 
pulsating pressures, and leakage at 
low pressure differentials. Seal is 
effective in reciprocating, rotary 
and static installations 


For convenience of fluid power 
engineers, a special ruler is avail- 
able for the asking. Five available 
cross sections—.070, .103, .139, 
210 and .275—are cut out of clear 
styrene plastic to true size and con- 
tour. 


Minnesota Rubber & Gasket Co. 
Minneapolis, Mina. 
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Super-Hy Accumulators 
help Cast-Master 

Die Casting Machines 
operate more efficiently 
and economically 


@ To provide high injection speeds, fast cycling, and high steady 
pressures for the production of dense solid castings, two Superior 
Accumulators are used on the Model 20-Z Cast-Master Die Casting 
Machine. Installation of Superior Accumulators assure safe, depend- 
able operation and permit the reduction in size and complexity of 
the machine. Use of the Superior piston type accumulators simpli- 
fies hydraulic system design and installation, provides a constant 
pressure, compensates for fluid leakage, eliminates shock and surges, 


and prevents nitrogen loss. 


Superior Accumulators 

* Control shock and 
pressure surges 

* Compensate automatic- 
ally for pressure and 
volume 
Insure longer machine 
life 
Reduce machine down- 
time and maintenance 
costs. 


Each Superior Accumulator is 
pre-engineered to meet 

specific operating requirements. 
Check these features: 

Safety Fuse releases excessive 
gas pressure; Dashpot Design 
eliminates piston shock loads and 
hammering; Unlimited mounting 
facilitates easy installation; 
Floating Piston Type Separator; 
Low Pressure Drop; Large Selection 
to meet requirements up to 
5,000 p.s.i., from 5 to 4,030 cu. 
in. net gas volume, from 3 to 3,465 
cu. in. max. oil working volume. 


Write for detailed 
literature and prices. 


15201 ST. CLAIR AVE. * CLEVELAND 10, OHIO 
@ Division of Superior Pipe Specialties Company * 2917 S. Cicero Ave. * Cicero 50, Illinois 
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Form, Structure, Action 


... about air valves! 


4 Clear, concise and fundamental describe “The MAC Valve 

| Mechanical Air Controls, Inc. Story.” 

! 10030 Capital, Oak Park, Detroit 37, Michigan Nontechnical throughout, its 28 pages begin with basic air 

; Gentlemen: valve principles . . . touch briefly on components and design . . . 
conclude with simple operation and application. 


Please rush me a free copy of “The MAC Valve Story”. 


You'll find much of interest and value in this illustrated booklet — 
_ even if you're an expert in air valves. So get your free copy. 
Send in the coupon at left. 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Mich. 
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PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


CALIFORNIA 
OAKLAND 8— The Rucker Co., 4700 San Pablo 
Ave., OLympic 3-5221 
SOUTH GATE—The Rucker Co., 4956 Fire- 
stone Bivd., LOrain 4-2521 


COLORADO (and UTAH, 


WYOMING) 
DENVER 16—Blair Engineering Co. 4100 
Grape St., Florida 5- nae 


FLORIDA 
MIAMI SPRINGS —Aero Hardware & Su 
Co., 4301 Northwest 36th St., TUxedo 8- tH 


ILLINOIS 
CHICAGO 43—Mike C. Modrich Co., 10918 
South Western Ave., Hilltop 5-3640 
INDIANA 
FORT WAYNE 3—Neff En Co., P.O. 
Box 2001, Station A, 2339 Crescent Ave., 
EAstbrook 7391 
INDIANAPOLIS 20—Neff Engineering Co. 
He 7361, 42nd St. Station, CLifford 


SOUTH BEND—Dick Futter, 103 South 
Varsity Dr., CEntrai 2-3800 


MASSACHUSETTS (and New England) 
BOSTON 34—Electrical Apparatus Co., Inc., 
1200 Soldiers Field Rd., STadium 2-7440 


MICHIGAN 
BAY CITY—Fred Kober, 506 Chilson St., 
TWinbrook 2-2629 
FLINT—Kober Sales Engineering Co., 1115 
Root St., CEdar 2-7165 
WESTERN MICHIGAN — Everett Adams, 
17212 Sharon Road, Chesaning, Michigan, 
Chesaning 383-J-1 

MINNESOTA 
MINNEAPOLIS 4— Air Engineering & Supply 
Co., 2445 Nicollet Ave.. FEderal 9.8579 
ST. PAUL 14—W. H. Schulz Co., oy Frank- 
lin Ave., Midway 4-2791 


MISSOURI 
ST. LOUIS COUNTY —Oscar E. Jost Co. 
P. 0. Box 6, St. Ann, HArrison 8-4488 


NEW YORK 
BUFFALO 26—C. H. Tepas Co., 200 Washing- 
ton Hwy., Circle 3210 


OHIO 
CINCINNATI—The R. W. Nichols Co., Fidelity 
Federal Savings bey 2087-9 Sherman Ave., 
Norwood, ELmhurst 
DAYTON—The R. W. Nichols Co., 407 Realty 
Bidg., Michigan 4724 
OLMSTED FALLS—The R. W. Nichols Co. 
P. 0. Box 6, ADams 5-3366 
TOLEDO 4—The R. W. Nichols Co., 510 Man- 
hattan Building, CHerry 1-1447 


PORTLAND — The Rucker Co., 911 N. W. Hoyt 
St., CApito! 3-0205 

PENNSYLVANIA 
PHILADELPHIA~— Grand dro Co., P.O. 
Box 141, Glenside, TUrner 7 
PITTSBURGH 22— The R. w “Nichols Co., 101 
Investment Bidg., ATlantic 1-6050 


TEXAS 
DALLAS 19— Womack Machine Supp! 
Shea Rd. at 7150 Harry Hines, FLeetwood wi 


WASHINGTON 
SEATTLE—The Rucker Co., 1000 4th Ave. 
South, MAin 2783 


WISCONSIN 
MILWAUKEE 17— Neff Co. 5856 
N. Pt. Washington Rd., EDgewood 2- 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 


March, 1957 


Useful Literature / 


HYDRAULIC HOSE FITTINGS 
- + + reusable, non-skiving type, 
for rubber covered double wire 
braid hose for high pressure service, 
are described in Catalog 4433 avail- 
able from Parker Appliance Com- 
pany’s Tube & Hose Fittings Divi- 
sion. With these fittings, hose 
cover need not be stripped off. 
Available with four different con- 
necting ends; swivel nut for mating 
with 37° flare end connector, male 
pipe thread, straight thread with 
O-Ring, and 37° flare nose. Sizes 
range from 3/16 through 2 inches 
OD 
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AIR VALVES . . . for all types 
of applications are described in 
catalog V-103 published by The 
A. K. Allen Co. Complete, illus- 
trated technical data is given on 
3-way and 4-way valves. Types of 
operation include manual, pilot, 
cam and single or double solenoid. 
Bleeder, check, leak and flow con- 
trol valves are also covered. 
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NEOPRENE FACTS .. . useful 
to fluid power engineers, are given 
in the Neoprene Notebook pub- 
lished by the Elastomers Division 
of E. I. du Pont de Nemours & 
Company, Inc. This December issue 
covers the simulated service test for 
purchasing specifications. Also cov- 
ered are: description of neoprene 
products used to replace metal 
springs, shipboard uses of neoprene 
in the Navy, neoprene diaphragms 
in oil-field emulsion treaters and 
neoprene for fire hose. 
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SOCKET HEAD SCREWS... 
with large head diameters are de- 
scribed and listed in a 4-page fold- 
er published by Cleveland Cap 
Screw Company. Stronger assembly 
of large components is possible 
with incr head diameters of 
large socket head cap screws. The 
larger head diameters on 1-1/8- 
inch to 3-inch screws provide 
greater bearing surface for higher 
torquing and insure a stronger as- 
sembly. Socket dimensions across 


flats have also been increased. Fold- 
er compares new head details with 
older, smaller head dimensions and 
details the range of physical prop- 
erties in both coarse and fine 
threads. 
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TUBE FITTINGS . . . manufac- 
tured by The Weatherhead Com- 
pany’s Fort Wayne Division, are 
covered in their 48-page steel tube 
and fittings catalog. Complete en- 
gineering data is given on Ermeto 


hydraulic flareless tube fittings and 
Flare-Twin SAE 37 degree flare 
JIC hydraulic tube fittings. A sec- 
tion is devoted to assembly instruc- 
tions, materials, finishes and op- 
erating pressures. 
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VINYL HOSE .. . for pneumatic 
service is illustrated and described 
in 8-page catalog released by Hof- 
man Engineering Company. Book- 
let shows various applications and 
advantages of vinyl hose in indus- 
trial applications. Information is al- 
so included on their line of filters, 
regulators and lubricators. 
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FLUID POWER DEVICES... 
for air and hydraulic applications 
of all types, are described in 20- 
page catalog released by Modernair 
Corporation. Technical data and il- 


Continued on next page 


— 
= 
; 
a 
» 
; 
163 wat 


GREATEST 
POSSIBLE 


1. REDUCES AIR OR OIL LEAKAGE. 
2. LOWERS THE COST OF COMPRESSED AIR. 
3. YOU GET A MORE POSITIVE STROKE. 


These are the 3 important advantages provided by the new Auto- 
Diesel GAPLESS Piston Ring. The patented insert is a new method 
of sealing and it positively prevents blow bys and the loss of com- 
pression. Can be used in pneumatic and norma! pressure hydraulic 
equipment—will do a better job and last longer. 


THERE MANY _USES\| 


Auto-Diesel GAPLESS Piston Rings can be adapted for high tem- 
perature by changing the insert. They can be made a contracting 
ring for sealing shafts, bearings or replacing packing, ete., and 
many other applications. Made in sizes from 2” and up. Why not 
find out what they will do for you? 


Write for Details 


THE AUTO-DIESEL PISTON RING CO. 
3137 Superior Avenue * Cleveland 14, Ohio 


Useful Literature 
« ontinued 


lustrations are given for air and 
oil cylinders, air-hydraulic cylinders, 
hydraulic checking cylinders, valves, 
and packaged power units. 
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SPROCKETS .. . with shear pin 
protection are available from stock 
at Link-Belt Company. Folder 2749 
gives detailed information and 
tables listing stock sizes, torque 
ratings, hub dimensions, and key- 
seats. Examples for selection aud 
problem-and-solution instructions 
are detailed. 
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GASKETS AND SHIMS . 

color-coded for quick selection of 
correct gauge of a gasket, shim, 
spacer or washer, are covered in 
folder available from General 
Gasket, Inc. In this system, each 
gauge has its own distinctive color. 
Folder describes Color-Plast, a plas- 
tic material, and lists its time and 


Continued on page 166 


S SERIES SM SERIES 
PUMPS MOTORS 


MOBILE AND 
STATIONARY 


EQUIPMENT 
FOR THE 
Write for File No. H-37. Our AGRICULTURAL 
engineers will assist you in AND 
selecting the right equipment INDUSTRIAL 
for your requirements. FIELDS 
dum 


3165 N. 30th an MILWAUKEE 1. wis. 
ESTABLISHED 1901 AS MILWAUKEE METAL WORKING CO. 
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motors (ROTARY) 
VALVES 
CYLINDERS 
AND VALVE 
COMBINATIONS 


BURGESS-MANNING SNUBBERS 


The Burgess-Manning Snubbing every branch of industry to in- 
Principle has been engineered to crease production, minimize 
effectively eliminate the costly mainte e, eliminate this se- 
and nerve-racking problem of rious source of compensation 
noise and pulsation. We have, claims and improve public and 
for many years, specialized in employee relations. Burgess- 
the science, cause and effect of | Manning Snubbers are available 
noise and pulsation problems. with such plus features as: air 
We hove adapted the Burgess- cleaning—or, spark arresting—or, 
Manning Snubbing Principle to surge control—or, water separat- 
many ond varied problems in ing—or, heat recovery. 


Let us engineer 
your noise 
and pulsation \ 
problems 
right out of 
existence. 


Write for 
Case Histories. 


BURGESS-MANNING COMPANY 


Enqinccring 769 East Park Avenue, Libertyville, Illinois 


Dallas, Texas 
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AIR-O1L 
CYLINDER 


If you've been using 1” or larger bore cylinders 
for those applications in which you wanted the 
“smallest” bore, here are some of the bene- 

fits you'll derive from the new AIROYAL 
5¢” bore cylinder: more compact size; 
reduced thrust from a given pressure; 
lower piston and rod inertia; in- 
creased velocity from a 

given flow input. 


Cylinders are 

available single 

and double acting 

in all mounting styles. 

And you'll appreciate the 

low price —only $28.00 list for 

pressures to 750 PSI, $32.00 for 
pressures to 1500 PSI. 


1990 SPRINGFIELD AVENUE 


MAPLEWOOD, N. J. 
REPRESENTATIVES IN PRINCIPAL CITIES 


PROTECT 
THREADED FITTINGS 


ovLED-PLATE 


Sealing & Anti-Seize Compound 


Recommended for HYDRAULIC FITTINGS 
will not plug orifices 
FAST ASSEMBLY 


No cross threads 
Tight with less torque 


STUDS, BOLTS. GASKETS 
Lead is a thread lube. a —e 


Liquid or Gas 
U.L. approved for butane, pro- 
pane, gasoline, petroleum 
Use for: Hydraulic fluids, 
steam, ammonia, etc. 


NO HEAT FREEZE 
Temperature range— 100° to 
2987°F 


NO CORROSION WELD 
Stops rusting, acid-etch and 
corrosion. 


NO GALLING FOR SEIZING 
Recommended for aluminum, Ask é 
stainless, titanium, plastic, Stocked by or 


steel, brass, etc. Supply and 
EASY DISASSEMBLY ANYTIME FREE 
Better than new threads. SAMPLE 
ARMITE LABORATORIES 


6609 Broad Streer tos Angeles 1, Calif 


Circle 15 on Reader Service Card 


HYDRAULIC 
CONTROL MANIFOLDS 


CONTROL SYSTEMS READY FOR 
OPERATION — NO CIRCUITS TO 
PONDER OVER AT INSTALLATION 


Leading machine man- 
ufacturers use these 
manifolds to cut costs 
and obtain permanent 
trouble-free operation. 
Send your hydraulic 
circuit print and sketch 
showing desired take- 
off connections. We'll 
prepare a manifold 
proposal—No oblige- 
tion. 


Write for full details 


ALMO TOOL COMPANY 
11470 Kaltz— Centerline, Mich. 


Colonial Broach 
Co. uses an Almo 
manifold in this 15 
ton capacity, 66” 
stroke dual-ram 


broaching machine. 


Pot, 
- 
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Can you pick the rings with 
the original Vee-Flex design? 


Appearance won’t tell —performance will! 


DESIGNED FOR EVERY PISTON AND ROD + ROCK-HARD RINGS - POLYMER SATURATED 
FABRIC + PRECISION TRIMMING + PROPER INTERFERENCE FOR AUTOMATIC SEALING 


R/M Vee-Flex is the original convex- 
design hydraulic V-ring—self-sealing. 
self-adjusting. Each ring is convex 
where it touches the shoulder of the 
next ring. On the pressure stroke an 
automatic flexing action occurs, pro- 
ducing a positive seal against shaft and 
stuffing box wall and against the next 
ring. 

In precision molded R/M Vee-Flex, 
polymer penetration of the fabric is 
thorough and deep. This, plus rock- 
hard adapter rings, enables Vee-Flex 
to withstand in excess of 6000 psi 
without extruding. It also stops destruc- 
tive wicking action. 


Specify tough, positive-sealing R/M 
Vee-Flex Packing for long, trouble- 
free service on all your piston and rod 
applications. For complete data, write 
for the R/M Vee-Flex Bulletin. 


R/M makes a complete 
line of mechanical 
packings — including 
Vee-Flex, Vee-Squore, 
Universal Plastic, and 
“versi-pak”®; Gasket 
Materials, “Teflon’’* 
Products. 


For complete information, send for booklet 
*A Du Pont trademork 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


FACTORIES: Passaic, NJ 
Peterborough, Ontario, Canada 


Bridgeport, Conn.; Manheim, Pa.; Neenah, Wis.; No. Charleston, S.C.; Crawfordsville, Ind.; 


RAYBESTOS-MANHATTAN. INC. Mechanical Packings « Asbestos Textiles « Industrial Rubber « Engineered Plastics 
Sintered Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment ¢ Brake Linings ¢ Brake Blocks 
Clutch Facings « Industrial Adhesives « Bowling Balls « Laundry Pads and Covers 
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Useful Literature / 
[continued / 


labor saving applications. Material 
is available as custom cut gaskets, 
shims, spacers, and in roll or sheet 
form. It is dimensionally stable, 
tear-resistant, requires mo cement. 
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HYDRAULIC COMPONENTS 
. « « available from stock are listed 
in Groban Supply Company's 60- 
page catalog for 1957. There are 
many ilustrated pages on the appli- 
cation and installation of hydraulic 
power, and ideas on modernization 
of equipment. Listings include hy- 
draulic motors, pumps, valves, cyl- 
inders and other equipment. 


Circle 268 on Reader Service Card 


WATER VALVES .. . for low 
pressure applications are illustrated 
and described in bulletin released 
by Tru-Flate, Inc. There are many 
uses in industrial installations for 
these quick-acting, flexible or rig- 
id spout water valves. Adaptors are 
available for converting air hose 
to water lines. 
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AIR COMPRESSORS .. . from 
1/3 to 20 hp are listed and de- 
scribed in 20-page catalog pub- 
lished by The Kellogg Division, 
American Brake Shoe Company. 
Booklet is illustrated and gives com- 
plete specifications on single and 
two-stage models, portable units, 
tanks, pumps, and accessories. Use- 
ful charts, data and information on 
compressed air are also included. 
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HYDRAULIC PUMPS ... . are 
described in a 4-page bulletin No. 
4660 1-B issued by The Oilgear Com- 
pany. These fluid power pumps are 
continuous pressure, constant dis- 
placement, heavy duty types. Puro- 
lator-type micronic filters are avail- 
able for 100 percent filtration of 
the hydraulic fluid prior to entry 
into the high-pressure, axial piston 
end of the pump. Complete spec- 
ifications are given on the units 
which are 3 to 10 hp, 1 to 5 gpm, 
3,000 to 5,000 psi. 
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SILICONE RUBBER COM- 
POUNDS .. . offering heat resist- © 
ance and low shrinkage, are avail- 
able from Acushnet Process Com- 
pany for the fluid power industry. 
Higher service temperatures up to 
600 F for intermittent periods for 
molded silicone parts are possible 
through the use of the five new 
heat resistant types, ranging from 
40 through 80 Shore A hardness. 
Low shrinkage characteristics per- 
mit holding close tolerances in ex- 
isting tooling originally designed 
for organic rubbers. Compression 
set is low in this group. A 10-page 
brochure is available. 
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STEEL CYLINDERS ... . light- 
weight for high and low pressure 
fluid power applications, are de- 
scribed in 8-page booklet released SP 
by Walter Kidde & Company, Inc. ms 
Brochure gives specifications of 55 
standard containers with capacities 
from 8.6 to 855 cubic inches, and 
service pressures from 300 to 3,000 
psi. Methods of cylinder production, 
inspection and hydrostatic testing 
are also outlined. 
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AMERICAN HOLLOW BORING COMPANY 


SEND your specifications for hydraulic 
cylinders to American, specialists in hollow 
boring and honing. We manufacture from 
tubing or forgings in carbon or alloy steels 
up to 15” LD. Over 40 years experience 
backed by precision machines and skilled 
craftsmen will save you time and money. 
Send your blueprints. 


1954 RASPBERRY STREET . ERIE, PA. 


ot 


CROWN 
HYDRA-TROL 


Remote Control 


* Has positive stroke in both direc- 
tions. 


* Does not depend on spring return 
or outside power sources. 


* Immediate synchronization of sys- 
tem in either direction. 


* Is a self-contained hydraulic 
system for positive positioning of 
remotely-located levers, shafts, 
and other equipment. 


* Valuable in con- 
trolling hydraulic 
valves, winches, throt- 
tles, slitting machines, 
butterfly valves, etc. 


Write for bulletin A describing the control 
and showing its many uses. 


Crown Control Division 
of 


TRIMOUNT INSTRUMENT COMPANY if 


3119 WEST LAKE STREET » CHICAGO 12, ILLINOIS 
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280 SERIES METERING VALVES for 


20 TURNS moves 
the stem only 3/8” 


For precision flow control use this brass bar stock meter- 
ing valve, equipped with an O-ring stem seal. The extra 
long, sharp, needle point stem (8° included angle) and fine 
spindle threads insure accurate control for pneumatic or 
hydraulic service, or precision laboratory work. In 4” and 
14” pipe sizes. Your choice of 4,4” or 4%” orifices. Avail- 
able for Panel Mounting, too. 

For complete information send for Bulletin No. BSV 256. 


| HOKE 
INCORPORATED 


Fluid Control Specialists 
187 S. DEAN STREET, ENGLEWOOD, N. J. 


Circle 77 on Reader Service Card 167 


at 
ng 
Telephone 
ERIE 
2-3664 
| 
Continued on next page | 
| 
| 
| 
| 
y 
| 
| 
| 4 
* 


Useful Literature / 


AIR DRYER . .. desiccant type, for 
use in instrument lines, is manufac- 
tured by King Engineering Corpo- 
ration. Unit is designed for removing 
water vapor from compressed gases 
serving liquid level gauges, air 
valves and other pneumatic equip- 
ment on dead-end or low-flow serv- 
ice in remote locations. It provides 
a dew point of —60 F or lower: 


/ continued / 


can be used at a gauge pressure of 
100 psi, and has a capacity of 60 
scfh at 70 F. Unit consists of a 
head, case, and desiccant cartridge. 
The head is mounted straight 
through in the line, and need not 
be removed for servicing. The case, 
containing the cartridge, screws on- 
to the head and has a drain cock in 
the bottom. Change of cartridge is 


Make Good Design Even Better... 
Made-to-Order 


RAULIC CYLINDERS 


Whatever your cylinder requirements, you're 
sure of dependable operational performance 
with efficient, close-tolerance BHEW cylinders 
that require minimum mounting space. Built 
to meet your specifications, their cost is rea- 
sonable; there is no charge for tooling; they 


are delivered on schedule. 


quickly made without tools, and the 


* saturated cartridge can be reacti- 


vated by heating an oven. Full de- 
tails, including installation and op- 
erating instructions, are given in 
4-page Catalog 3150. 


Circle 274 on Reader Service Card 


AIR MOTORS pumps and 
boosters are described in 16-page 
Catalog 1957 published by Leiman 
Bros., Inc. Booklet gives details of 
construction, dimensions, capacities, 
new performance curves, and in- 
stallations. Types covered include 2 
and 4 wing, fan-cooled, water- 
cooled, radiator air-cooled, motor- 
driven, direct-coupled, belt-driven, 
integral pump and motor, and auto- 
matically controlled tank units. 
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LIQUID FILTERS . . . manufac- 
tured by The Air-Maze Corporation 
are covered in their Engineering 
Bulletin LFC. Booklet gives com- 
plete data on these all-metal, liquid 
filters for designers and users of 
hydraulic equipment. Units are of 
special metal screen disc construc- 
tion with precisely controlled open- 
ings to assure positive filtration for 
selected degree of separation. Sizes 
are from 1.7 to 720 gpm capacities. 
Specific data is given on gpm, pres- 


BHEW CYLINDER FEATURES; * Standard and 
special designs available. * Double or single 
acting and telescopic. + 12" to 8" bore. * 
Strokes up to 156". + Smallest possible O. D. 
and retracted O. A. length. * Oil cylinders 
with 1,500 psi or 3,000 psi working pressure, 
pneumatic up to 150 psi. + Cup-type, ring-type 
or O-ring construction. * Choice of mounting. 


sure drop, inlet and outlet sizes, 
weight, overall dimensions and re- 
quired clearance for cartridge re- 
moval. 
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For full information, send us specifications of 


your requirements. 


Double-Acting 2-piece Piston Rod Cylinder. It is 
excellent for extending and retracting boom arm. 


Both hoses are connected on rod end. 


1. Hinged mount for alignment. 


2. Honed steel cylinder. 


Do you have cylinder problems? Our engineers 
will be happy te work with you without charge. 


622 LANGLEY AVENUE, 


BENTON HARBOR 
ENGINEERING WORKS, Inc. 


ST. JOSEPH, MICHIGAN 
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FLUID MOTORS .. . hydraulic 
pumps and valves for hundreds of 
varied applications are illustrated 
and discussed in 16-page brochure 
available from Webster Electric 
Company. Booklet details function 
and design of oil hydraulic pumps, 
tandem pump and motor-pump 
combinations and control valves. 
Applications cover agricultural im- 
plements, industrial trucks, power 
steering, tractor loaders, machine 
tools and construction equipment. 
Specifications, capacities and perfor- 
mance data are given. 
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FLUID SEALS . . . and related 
problems are discussed in 12-page 
illustrated bulletin describing the 
products of Chicago Rawhide Man- 
ufacturing Company. Specific prod- 
ucts covered include shaft and end 
face seals, molded parts, mechanical 
cups, packings and washers, non- 
metallic gears and pinions, leather 


APPLIED HYDRAULICS 
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protective boots, diaphragms and BRIGGS OFFERS YOU, FREE, A 


wipers. Size ranges and general 


specifications and performance dat 12 PAGE MANUAL ON HYDRAULIC 
OIL FILTRATION 


power engineers involved in the ‘ HERE is @ big 8/2" x 11", file sie, 12 HYDRAULIC | 
problems of corrosion and high : ‘ pege, fully illustrated booklet. It's brim- 1 
temperature service will benefit ful of technical data and drawings that 

every designer and engineer will want 
in data sheets 285 an 5, 

issued by the Tubular Products Di- 
vision of the Babcock & Wilcox P 
Company. Chemical analysis of a“ = 
Croloy is given, along with size Y 


range, specifications, mechanical HYDRAULIC 


properties, corrosion resistance and 


welding characteristics. 
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MAIL COUPON NOW 


to read or keep for ready reference. 
Write for your copy. No obligation. 


BLOWOUT PREVENTERS ... 
accumulators, controls, and general 


service and high pressure, plain end 
plunger pumps manufactured by THE BRIGGS FILTRATION COMPANY 


Payne Manufacturing Company, DEPT. 155—WASHINGTON 16, D. C. 
AT NO COST or obligation, send me the above booklet. 


Inc., are described in their 20-page 
illustrated catalog. Complete en- t N 

gineering data, installation, main- 


tenance and operation are covered. Company 
Circle 280 on Reader Service Card 
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Dryseal-Thread 


Pressure Plugs 1AM eModel 2AM jkModel 4AM 6AM SAM 


GAST AIR MOTORS 


Use them in place of ordinary pipe plugs, or are explosion-proof, variable in speed, low in cost! 
wherever liquids and gases must be con- Connected to any compressed air line, 
tained under pressure. UNBRAKOs seal with- Gast Air Motors offer you: a 


PERFORMANCE TABLE 


er 6O PSI. of 9O PSI, 


out compound. They are made of the same 
2.Low initial cost per rated h.p. 


high strength alloy steels, have fully formed 3.Variable-speed with valve control. 02 


threads and the same internal wrenching 4.Can't burn out from overloads. 
5. Vanes take up their own wear. 
feature as other UNBRAKO socket screws. 6.Reversible rotation optional on 


Standard to 144’’—are stocked Models 4AM and 8AM. 
8.Top-quality ball-bearing design. 9.40 
your UNBRAKO supplier for Bulletin 883. Or ‘ee : 1.30 

2 Write for Bulletins—specify models! 

write STANDARD PRESSED STEEL Co., 00] 1.00 
Gast Manufacturing Corp., P.O. 2.30 
Jenkintown 2, Pa. Box 117- D, Benton Harbor, Mich. 
STANDARD PRESSED STEEL CO. Original Equi Manufacturers for Over 25 Years 


GAST motors To 4 H?. 
COMPRESSORS TO 30 P.S.1. 
UNBRAKO SOCKET SCREW DIVISION $ © COMPRESSORS TO 30 


See Our Catalog in Sweet's Product Design File 
JENKINTOWN PENNSYLVANIA 


! 
! 
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An important announcement 
in the aircraft field 


AIRCRAFT 
HYDRAULIC 
DESIGN 


by GFORGE R. KELLER 
Group Leader, 
Flight Control Engineering Dept. 
Autonetics, A Division of 
Newth American Aviation 


George Keller is responsible for devel- 
opment, design, and testing of hydrau- 
lic systems and power servo-mechan- 
isms for the flight control systems of 
missiles and inhabited aircraft. 

He is particularly well known for his 
work in high temperature hvdraulics 
and has written a number of papers on 
this subject. He is an active member of 
the aircraft committees of SAE and is 
a civilian corsultant to the Office of 
Assistant Secretary of Defense. 


Published by 
APPLIED HYDRAULICS Magazine 


e@ The first book dealing with hydrau- 
lic component and system design for 
high-speed piloted aircraft and missiles, 
AIRCRAFT HYDRAULIC DESIGN 
has been written by a leading aircraft 
engineer. Developed from practical and 
theoretical material, the book develops 
many basic equations including those 
relating pressure gradient, flow-path di- 
mensions, flow rate, velocity, fluid den- 
sity, and viscosity. 


@ Design of system components in- 
cluding actuators, valves, pumps, ac- 
cumulators, transmission lines and seals 
is discussed. Accumulator theory is pre- 
sented with a detailed example of prop- 
er accumulator selection. 


@ Hydraulic servo systems are dia- 


grammed and the transfer functions de- 
veloped. Fundamentals of transient 
analysis technique and frequency re- 
sponse method of servo testing are 
given. The chapter on high tempera- 
ture hydraulics outlines present prog- 
ress in fluids, seals, springs, metals, 
and other critical components, and in- 
dicates future developments and _tech- 
niques. 

The advance of industrial hydraulics 
in servo components and systems makes 
this book of great value to designers of 
industrial equipment as well as aircraft 
engineers. 


$4.50 


10 or more $4.00 per copy 
Limited Edition 


| Useful Literature / 


The Industrial Publishing Corporation 


812 Huron Road * Cleveland 15, Ohio 
copies of AIRCRAFT HYDRAULIC DESIGN 


Please send me 


[} Bill me (order no. — ) 


NAME 


ADDRESS 


| Money order attached 


STATE 


PIPE FITTING . . . self-sealing, 
and designed to eliminate pipe con- 
nection leaks, is described in a 
brochure issued by Tru-Seal Divi- 
sion of Flick-Reedy Corporation. 
The 8-page folder describes the 
Tru-Seal fitting which stops leaks 
in new and old pipe circuits with- 
out use of conventional sealing 
compounds or dopes. The self-seal- 
ing feature is made possible by a 
thin, nut-like fitting with a dry 
insert of Teflon applied during 
manufacture. Fitting is simply 
threaded on the pipe and a perma- 
nent seal is made with little force 
or effort. A 3-step diagram illus- 
trates how the fitting is installed. 
Typical uses and applications are 
given for many industries. 
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CHECK VALVES... MS-type, 
lightweight, aluminum alloy check 
valves for 3,000 psi service are pro- 
duced by the Tactair Valve Di- 
vision of Aircraft Products Co. Tac- 
tair Series 1800 includes four alum- 
inum alloy check valves offering a 
55 percent weight saving over con- 
ventional steel valves. Complete 
pressure and temperature specifica- 
tions for the seven valves are listed 
in a 2-page bulletin. Tabular data 
is given on basic materials, rated 
flow capacity, dimensions and 
weights. Special attention is given 
the 1/2-inch valve as it is the first 
aluminum alloy valve to be ap- 
proved as MS-28890-8. MS approval 
on the other six valves is pending. 
Four sizes, 1/2, 5/8, 3/4 and 1- 
inch OD, are made from aluminum 
alloy. Three sizes, 1/4, 5/16 and 
3/8-inch are made from steel tubing. 
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HYDRAULIC HAND PUMPS... 
for 1500 and 3,000 psi service are 
described in Catalog 119 available 
from Bendix Aviation Corporation's 
Pacific Division. Units were de- 
veloped to meet Specification MIL- 
P-5515, and consist of a single- 
piston, double-acting arrangement 
with an integral suction check valve 
mounted at right angles to the main 
bore. Design will withstand applied 
handle loads of 200 pounds. Plastic 
poppet seats directly in the alum- 
inum alloy body without inserted 
steel seats and can be replaced in 
service without lapping or pre-seat- 
ing. Pumps are available with or 
without handles. 
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LinDE’s Flame-Plating gun is operated en- 
tirely by remote control, At control panel 
(below) is operator, who observes process 
through safety-glass window. At right, 
Flame-Plating gun is seen as workpiece is 
secured in fixture (top), as gun is brought 
into range (center), and at the instant of a 
blast in the plating action (bottom). 


FLAME-PLATE! 


Not all guns shoot BULLETS 
... this one gives metal parts EXTRA WEAR RESISTANCE 


A dramatic and useful coating process for metal 
parts has been developed by LINDE engineers to 
provide extra resistance to wear and abrasion. This 
method, called Flame-Plating, utilizes a special, 
rapid-fire gun to apply an extremely hard coating of 
tungsten carbide or aluminum oxide on precision 
parts subject to unusual wear or fretting corrosion. 

The Flame-Plating gun consists of a barrel and a 
mechanism for loading precise amounts of powdered 
coating material and explosive gases into a firing 
chamber. The powder—tungsten carbide or alumi- 
num oxide—remains suspended in the gases until a 
controlled spark ignites the mixture. 

The resulting detonation creates heat and pres- 
sure waves of tremendous force. These waves rip 
through the gas-and-powder mixture at supersonic 
velocity. The particles are hurled against the work 


LINDE AIR PRODUCTS 


# 


with terrific impact. They fuse together and build 
up until the desired thickness is obtained. 

The temperature of the workpiece seldom exceeds 
400 degrees F. Thus precision parts can be Flame- 
Plated without risk of changes in physical dimen- 
sions or metallurgical properties. Coatings can be 
Flame-Plated in thicknesses from .002 to .010 inch, 
and finished to 0.5 microinches rms. Practically all 
metals can be Flame-Plated. 


The extra resistance of Flame-Plated parts to wear, abrasion, 
and fretting corrosion has been proved in actual service. V ital 
parts in aircraft and automotive power plants, hydraulic sys- 
tems, and heating units, as well as textile and canning machin- 
ery, plug and ring gages, bearings, and seals have all had their 
useful life greatly extended—and economically, too—with 
Flame-Plating by LinDE. Find out how Flame-Plating can help 
you improve your own design. Write for a free copy of the 
booklet, “Flame-Plating,” F8065. Address “Flame-Plating, De- 
partment AH-3,” 


COMPANY 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street 


New York 17, New York 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 
The term “Linde” is a trade-mark and FPL is a service-mark of Union Carbide and Carbon Corporation. 
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Post Industry 


Robert Q. Sharpe 
Socony Mobil Oil Company, Inc. 


Donald M. Van Waldick 
Fort Wayne Division 
The Weatherhead Company 


Willis D. Horner 
The Allen Manufacturing Company 


News about people, manufacturers and sales organizations 


Robert Q. Sharpe, staff engi- 
neer of the industrial division, 
lubricating department of Socony 
Mobil Oil Company, Inc., New 
York, has been given the post of 
chief engineer of the department. 
Sharpe was the 1956 chairman on 
hydraulic fluids for the National 
Conference on Industrial Hydrau- 
lies. 


The Fort Wayne Division of 
The Weatherhead Company 
has added Donald M. Van Wal- 
dick to serve as field engineer and 
sales representative in Northern 
Illinois, Michigan City, Indiana 
and Davenport, lowa. 


Ralph L. Goeizenberger, vice 
president of Minneapolis-Hon- 
eywell Regulator Company, 
Washington, D. C. resigned, but 
remains as educational consultant. 
He will continue to make his head- 
quarters in Washington. 

Raymond J. Condon was pro- 
moted to divisional vice president 
in the Washington government- 
projects office. 

Charles F. Woods has been 
appointed western sales manager 
for the company’s Valve Division. 
With headquarters in the Dallas 
office, he will be responsible for 
the southwest, Pacific and north 
coasts, and the mountain regions. 


Willis D. Horner has been 
elected vice-president in charge of 
sales, and a director of The Allen 
Manufacturing Company of 
Hartford, Conn. Horner has been 


associated with Allen for twenty- 


two years. 


Skinner Chuck Company, 
New Britain, Connecticut, an- 
nounced plans for extensive new 
building additions to provide addi- 
tional space for engineering, pro- 
duction and storage. 


Bendix Aviation Corpora- 
tion’s Pacific Division named 
James G. Weldon hydraulic 
sales manager. Weldon succeeded 
Robert G. Hoof, who was ap- 
pointed electromechanical man- 


ager. 


J. D. Gould Company are 
now located in their new and larg- 
er factory and office building at 
4707 Massachusetts Avenue, In- 
dianapolis, Ind. 


The Rucker Company's 
Seattle operation is in new head- 
quarters at 1000—4th Avenue 
South. New facilities are larger 
and more centrally located. 
Leonard E. Peters has joined 
the Seattle staff as field engineer. 


Paul H. Carlson was ap- 
pointed advertising manager for 
The Babeock & Wilcox Com- 
pany’s Tubular Products Di- 
vision, Beaver Falls, Pa. 

Claude L. Huey is the new 
manager of the company’s At- 
lanta district, succeeding Paul R. 
Yopp who has retired. 

Robert K. Allen was made 
superintendent of product develop- 
ment at the Alliance, Ohio re- 
search center. 


Continued on page |74 


APPLIED HYDRAULICS 


112 


Simplex Engineering has had many years of expe- 
rience in designing hydraulic circuits, and in building 
all types of hydraulic power and control systems. We 
have always used the most suitable components ob- 
tainable for each application — regardless of who the 
manufacturer might be. This we still do. Hence we 
well realize that there are many good valves of every 
type. We have, however, designed numerous valves 
for our own use — where there was evident a real need 
for lower cost, or greater simplicity, or the ability to 
perform at higher pressures. These valves we manu- 
facture in quantity, and carry in stock. They are for 
sale the shelf’. 


SAFETY 
RELIEF VALVES 


For limitin 


screw. Hooded 
vided with loc 


HANDWHEEL SET 
RELIEF VALVES 


Ideal where quick and fre- 
quent adjustment of pres- 
sure is required. Three mod- 
els — 1,000 to 6,000 PSI. 


UNLOADING VALVES 
(Not Illustrated) 


Designed to insure high 
pressure pump unloading at 
all times except at the 
interval when pressure is 
needed. 


HIGH PRESSURE CHECK VALVES 


Simple ball check passes flow in one direction 
only. Designed for pressures up to 10,000 PSI. 


PILOT OPERATED 
CHECK VALVES 


a check valve, 
free 
flow when pilot 
is applied. Seven — 
cover flow range of Pe 
100 GPM. Max. operating 
pressure 6,000 PSI. 


PILOT OPERATED BLOCKING VALVES 


described above except that 


For use 
lly drained. 
in the inlet line. 


e as Pilot Operated 


Similar to valve 
ilot section 
back pressure 
Models cover same rang 


Check Valves. 


If you use hydraulic valves 


you shuld hove he seco SIMPLEX (610). 


"Catalog. Use the reader's 
service card. ZANESVILLE, OHIO 


March, 1957 


For manual control of many simple hydraulic 
circuits involving double-acting cylinders. Per- 
mits fine graduation of Pressure and volume. 
Body is forged steel. Pressures up to 10,000 PSI. 
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Jas. P. Marsh Corporation 
appointed F. O. Pauls as adver- 
tising manager. Pauls has been 
with Marsh for over fifteen years. 


F. O. Pauls 
Jas. P. Marsh Corporation 
A new sales office has been 
opened in Baltimore by the Clark 
Controller Company, at 2319 
Maryland Avenue, with Edward 
M. Hanson as manager. 


Automatic Switch Company, 
Orange, New Jersey, appointed 
two distributors: Good Supply 
& Equipment Company, 905 
Miami Street, Akron, Ohio; and 
McKeever Electric Supply 
Company, 212 North Grant Ave., 
Columbus, Ohio. 


The Bristol Company, Wat- 
erbury, Conn., has appointed 
John E. Kearns manager of a 
new district sales office at San 
Francisco, Calif. 


William D. Wallace will rep- 
resent Republic Rubber Divi- 
sion, Lee Rubber & Tire Cor- 
poration, in a newly created out- 
state Michigan territory. Wallace 
will headquarter in Mason, Michi- 
gan. 


AIR-MITE Cylinders—made in single 4 Mounting Types 
mounting 


or double acting series—in 4 
types, are high quality cylinders at a 
low price. Simple, rugged design and 
compact construction give them long 
life, permit easy mounting on jigs, 
fixtures, tools, or machines. Used 
wherever power holding, pushing, 
lling or lifting is required, AIR- 
MITE cylinders will meet your most 


ife. Write for complete 
catalog and prices. 


Harry M. Gill was made ad- 
vertising manager of Young Ra- 
diator Company. Gill was for- 
merly with Airtex Products, Inc. 


Harry M. Gill 
Young Radiator Company 


Construction is under way on 
United States Rubber Com- 
pany’s new 45,000 sq. ft. build- 
ing to provide additional man- 
ufacturing, warehouse, and office 
space for its power transmission 
belt plant in Philadelphia’s Tac- 
ony area. Completion is scheduled 
for June of this year. 


Continued on page 176 


———F.0.8. Wilmington, Ohio, 


BECKETT 


VALV 


PILOTED VALVES 


%" to 1" sizes, single and double sole- 
noid. High speed ¢ Accurate control « 
Compact « Low current demand « Write 
for detailed information. 


Look to Beckett for advanced design! A complete line— 
150 models—of air and hydraulic directional control valves 
Al «+. precision-built, economically priced! Send for catalog. 


BECKETT-HARCUM CO., INC. 


1086 WAYNE ROAD, WILMINGTON, OHIO 


4401 W. KINZIE e CHICAGO, ILLINOIS 
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HYDRAULIC ENGINEERING 
FOR INDUSTRY 


DWELL 


TRADEMARK SINCE 1829 


DESIGN SERVICES 
FABRICATION 

POWER UNITS 

HYDRAULIC PANELS 
ELECTRICAL CONTROL PANELS 
ACCUMULATORS 


STOCKING DISTRIBUTORS 
HYDRAULIC COMPONENTS 


Complete Engineering and Design Services 
Are Available. Qualified Sales and 
Service Engineers in Most Areas. 


Se CARDWELL macuine company 


Franklin at 19th St, , Virginia « Phone 7-4593 


mprells you this by a red signal 

hich shows in window. Auto- 
mated set-ups can use optional 
limit switch for signal light. 
Moving strainer out of tank 
permits easier maintenance 
ond lowered intake opening 
in tank, increasing usable oil 
supply by a fifth. Manifold 
may be had to mount duol 
strainers, permitting strainer 
removal with no down-time, 
and doubling strainer capac- 
ity to 40 gpm. 


Attention Dealers—write us for more information, Write for more information. 


The ROSAEN ComPANY 


1776 EAST NINE MILE ROAD « HAZEL PARK, MICHIGAN 
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Magnified view of Type 

F Young Shell ond Tube 
Heat Exchangers.on HILCO 
Hyfiow Oil Reclaimer 
Model 100-X. 


Young wear excuancers 


Perform Double Duty 
on Oj! Reclaimer 


Shown above is the HILCO oil reclaimer 
made by the Hilliard Corp., Elmira, N. Y. 
Used for the purification and complete 
dehydration of new refrigeration compressor 
lubricating oil it delivers 100 gph of oil to 
the compressor charging board. 
Function of the Young Heat Exchangers in 
the process is to reduce electrical energy 
— required to heat the oil to vaporizing 
temperature — and to reduce the temperature 
of outgoing, clean vaporized oil. 
Young Heat Exchangers are used in all kinds 
of applications — commonplace and unusual. 
It is well to remember that where quality 
counts Young has dependability 
plus low initial and operating costs | 
as well as larger cooling surface 
per unit volume of. space. 


Write Dept. 447-C 
for FREE Catalog 


Young RADIATOR COMPANY | 
RACINE, WISCONSIN 


4 


WEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heat Transfer Products for Automotive, Heating, Cooling, Air Conditioning Pr 
Aviction and industrial Applicotions. for Home ond industry, 
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| WITHOUT 
COST FOR 
COOLING 
WATER 


ACCURATE TEMPERATURE 
CONTROL of Hydraulic Liquids 
PREVENTS LOSSES 


® This NIAGARA AERO HEAT 
EXCHANGER cools the liquid for 
a large hydraulic press, preventing 
heat damage to the pump stuffing 
boxes. Using outdoor air as the evap- 
orative cooling medium, it removes 
the heat at the rate of input (1,875,000 
BTU/hr.) with no cooling water 
consumption except a negligible 
amount evaporated. 

Similar Niagara machines cool 
water, oils, solutions, lubricants and 
coolants for many mechanical, elec- 
trical and chemical processes. In a 
closed system, your coolant is never 
contaminated. The system is simple 
and easy to keep up; the equipment 
has a long, useful life. 


Write for Bulletin 120 
for a complete description 


NIAGARA BLOWER COMPANY 
Dept. AH-3, 405 Lexington Ave. 
NEW YORK 17, N.Y. 
District Engineers in Principal Cities 
of United States and Canada 
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Tuthill Pump Company, 
Chicago, Ill, has awarded their 
northern Ohio territory to The 
Paequin Company, 13405 St. 
Clair Avenue, Cleveland 10, Ohio. 
Pacquin will act as exclusive sales 
representatives for Tuthill in the 
northern half of Ohio, exclusive of 
Toledo, and in counties west and 
directly south of Toledo. 


E. F. Koenig has been ap- 
pointed technical representative of 
the Technical Services Division of 
The Texas Company’s Research 
and Technical Department, with 
headquarters in Beacon, N. Y. 


Racine Hydraulics & Ma- 
chinery, Inc., Racine, Wis., has 
appointed these new dealers: In 
the Province of British Columbia, 
Tridel Equipment Limited, 
1575 West Georgia Street, Van- 
couver 5, with John H. Rees as 
manager. In Florida, J. T. Sud- 
duth and Company, Inc., Jack- 
sonville, with Lou H. Schliecker 
as the field representative. 

S. G. Morris, Racine repre- 
sentative in Cleveland, Youngs- 
town and Pittsburgh, has opened 
a fourth office at 2639 Upton Ave- 
nue, Toledo, Ohio, with A. E. 
LaChance as manager. 


Harold Y. Sampson was elect- 
ed president of Wilkerson Cor- 
poration, Englewood, Colo. 
Sampson was assistant to former 
company president Dewey L. Wil- 


kerson. 


Harold Y. Sampson 
Wilkerson Corporation 


Randolph H. Jackson was 
made sales director of Boston 
Woven Hose & Rubber Com- 
pany, Boston, Mass. 


Hummel Technical Prod- 
ucts, 90 West Street, New York 6, 
N.Y., was appointed as eastern 
New York State representatives 
for Snap-Tite, Inc., Union City, 
Pa. Joseph D. Wiley, Jr. is presi- 


dent of Hummel. 


Continued on page |78 


Sprague Engineering Cor- 
poration now occupies their new 
office and factory building located 
at 19300 South Vermont Avenue, 
Gardena, California. Situated on 
a five-acre tract, the 76,000 sq. ft. 


building includes office space and 
features innovations for time sav- 
ings in office and factory opera- 
tions. This new facility centralizes 
Sprague’s operations and provides 
needed room for expansion. 
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RIGHT GAUGE 
FOR YOUR 

SPECIFIC 

NEEDS | 


PRESSURE 
VACUUM 
COMPOUND 


—~---—- * Available in a wide variety of 
DIAPHRAGM general purpose and special pur- 


@ MOST AC & DC VOLTAGES AND SPECIAL PURPOSE 


Write for Bulietin—Prices DIAL THERMOMETERS particular. 
COMPLETE LINE OF (Vapor Tension WRITE TODAY FOR 
or Bi-Metal) 


pin Values by COMPLETE INFORMATION 


AUTOMATIC VALVE CO. MARSHALLTOWN © 800 EAST NEVADA ST. 


37415 GRAND RIVER AVE « FARMINGTON, MICH. MANUFACTURING CO. Marshalltown 4, lowa 


@ NORMALLY CLOSED OR OPEN 
@ CONTINUOUS DUTY SOLENOIDS 


| 


at: 
Keep It Simple 


with the 
9°" 


PRECISION 
LIMIT 


CYLINDERS 


Elmer Heiser has written this valuable cyl- 
inder handbook which tells about types, 
cushions, how to order, proper porting, 
correct sizing, packings, and efficient in- 
stallation methods. 

It’s full of application ideas. 


PRICE $5.00 


The 
Industrial Publishing 
Corporation 


812 Huron Read «+ Cleveland 15, Ohlc 


March, 1957 


SWITCH 


Type ES4-KM2 shown 


Before finalizing design on _—_@ Fewer switches needed. 
your automatic tools or © Simpler, cheaper than 
systems, get full details timers. 

on the ELECTRO-SNAP ES4 @ More reliable than 
family of switches. Many fancy circuitry capable 
variations available . . . of same job. 

all trouble-savers | 


WRITE FOR DATA SHEET ESF-1 
ELECTRO-SNAP 
SWITCH & MFG. co. _— fi 

4224 West Lake Street’ A 


24,1 
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New director of quality control Philip E. Golde and A. G. 
for Viekers Incorporated is Handschumacher were elected 
R. J. Sullivan. His responsibili- senior vice presidents of Lear, 
ties will include coordination of Ine., Santa Monica, Calif. Golde 
Vickers divisions in Detroit, Oma- is secretary and general counsel 
ha, Nebraska, Joplin, Missouri, and Handschumacher is director 


and Jackson, Mississippi. of sales and overseas operations. 


Air & Hydraulic Cylinders 


e FOR HEAVY-DUTY APPLICATIONS OF ALL TYPES « TO 
MEET ALL SIZE AND PRESSURE REQUIREMENTS e« BORES 
TO 32" DIAMETER « STROKES OF 50 FT. AND LONGER. 


Stroke—13'/2 Inches 
Diameter—24 Inches 
200 P.S.I. Air Pressure 


Stroke: 34 Ft, 
Diameters] In, Lincoln Machine 
1500 P.S.I, Company will design, 


engineer and build stand- 
ard or special hydraulic and 
pneumatic cylinders with trun- 
nion, rod-end flange, blank-end 
flange, foot, clevis or centerline 
mountings. 
Call on Lincoln when you require 
large, powerful rotating or non-rotat- 
ing hydraulic and air cylinders, heavy- 
duty mill-type cylinders. Our engineer- 
ing department will give you fast, 
f practical assistance in design prob- 
Write today for Lincoln's cata- lems . . . and our modern plant will 


log. It gives engineering data on build v lind 
many types and sizes of heavy- yuild your cylinders quickly and eco- 


duty cylinders. nomically. 


LINCOLN MACHINE CO. INC. 


P.O. BOX 272 © SALEM, OHIO 
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Stewart-Hunt, Inc. has been 
formed as successors to James 
Stewart Company. James H. 
Stewart, president, has been in 


James H. Stewart 
Stewart-Hunt, Inc. 


Lawrence B. Hunt 
Stewart-Hunt, Inc. 


the fluid power industry for the 
past 12 years. Lawrence B. Hunt 
is vice president. 


Kempton Dunn, president of 
American Brake Shoe Com- 
pany, was elected chief executive 
of the company, succeeding Wil- 
liam B. Given, Jr., who will con- 
tinue as board chairman. 


A new 70,000 sq. ft. plant has 
been opened in Scarborough, On- 
tario (part of Metropolitan Tor- 
onto) by Canadian Controllers 
Limited, a subsidiary of Clark 
Controller Company, Cleve- 
land. The new plant represents a 
50 percent increase in floor area 
over previously occupied facilities, 
and is planned to permit expan- 
sion to three or four times present 
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IF IT FLOWS 
THROUGH HOSE 
SEE MAYSON 


Yes we have Hose Swivels for nearly any 
fluid or gas. Non-Flammable Oils, Steam, 
Detergents and even helium gas at up to 
3500 psi. 

Need a swivel for 3000 psi oil? We have 
them on presses. 


MAYSON MFG. Co. 


4332 HORATIO STREET DETROIT 10, MICH. 


DESIGNER APPROVED 


‘FOR OVER A DECADE 


NEW 
LOGAN 
RFL UNIT 
No. 400 


Companion unit to 
the popular Logan 
No. 600. 


For maximum efficiency insist on 
Logan RFL Unit . . . the lubricat- 
ing unit machine tool designers 
have been using for over a 
decade. 


WRITE FOR CATALOG 
100—SECTION 4 


Logansport Machine Co., Inc. 
832 Center Avenue 
Logansport, Indiana 
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Crescent Solenoid Valves give 
LONGER SERVICE for LESS MONEY 


We invite your on-the-job comparison 


J.C. Type 4-Way 


® 4-Way and 3-Way Solenoid 
operated, pilot controlled valves 
for Air, Water and light oil to 
150 P.S.I., products of Crescent 


Valve Co. 
Standard 3-Way 


NO COIL BURNOUT 

because a generous power margin, short solenoid travel and 
me operation combine to prevent overheating and over- 
oading. Note that these valves are accepted and used in 
automotive plants where assembly line production does not 
permit coil or valve failure. 


LONG SERVICE LIFE 

Main valve design is aimed at extremely long trouble free 
service. Resilient seats are tight sealing and are not affected 
or damaged by dirt or grit eaces they are of a self scav- 
enging Yesign. Witness their superior performance in such 
severe service as operating hopper doors oa cement batching 
equipment and in other dusty environment. 


INTERCHANGEABILITY 

Solenoids and pilot sections are interchangeable from one 
valve size to another, minimizing spare parts requirements. 
Adaptation to any practical voltage is achieved by a simple 
coil change. 

Speed of response, speed of installation and dependable 
leakproof operation year in and year out are responsible for 
the increasing switch to Crescent valves on production ma- 
chinery where time is money. 

For complete data write for Catalog 6-C. 


BARKSDALE VALVES 
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A. W. Cash Company, De- 
catur, IIL, and its subsidiary Cash 
Standard Stacon Corporation, 
appointed K. C. Brown Com- 


pany, Kansas City, Mo., as their * 


representative in Kansas and west- 
ern Missouri. 


Alco Products, Ine., Schenec- 
tady, N. Y., announced T. L 
Equipment, Inc. of Cleveland, as 
its exclusive agent in northeastern 
Ohio. T. I. Equipment maintains 
offices at 15017 Detroit Avenue, 
Cleveland, Ohio. 


This is an artist’s conception of 
Flick-Reedy Corporation’s new 
2-million-dollar plant being con- 
structed in Bensenville, IIL, near 
Chicago. Flick-Reedy, now in Mel- 


rose Park, IIL, expects to move its 


two divisions, Miller Fluid Power 
Division and Tru-Seal Division, 
into the new 220,000 sq. ft. facility 
this fall. The new plant is expected 
to inerease production by 70 per- 
cent. 


Joseph H. Kasper, Jr., joined 
the sales engineering staff of 
Pneu-Hydraulics, Inc., Cleve- 
land, Ohio. Kasper was previously 
in the automation design section 


of General Motors Corporation. 


Crane Packing Company has 
completed a 3-year expansion and 
construction program to improve 
its manufacturing and service fa- 
cilities throughout the United 
States and Canada. Construction 
included erection of four new 
plants at Houston, Texas; the Chi- 
cago area; Los Angeles; Hacken- 
sack, New Jersey; and expansion 
of offices and factory at Hamilton, 
Ontario, Canada. 


Technology Instrument Cor- 
poration, Acton, Mass., has com- 
pleted its half-million dollar addi- 
tion to its Acton plant. The new 
facilities will permit programming 
production to meet present de- 
mands and prepare for anticipated 
increases. 
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HOSE FITTINGS That Give You 
Maximum Flow of Air and Water 
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All-new Oil Level 
Sight Gage 
@ No Easier Installation Ever 


Better Visibility at any Height 
Leak-proof—No Dripping 
Streamlined Modern Appearance 


Important Savings in COST 
Available NOW From STOCK 


Send for new catalog containing dimensional 
information on hydraulic 
complete line of power unit accessories. 


Hyprautics, 


7703 LYNDON AVE. + DETROIT 38, MICHIGAN 
Telephone: Diamond |-3797 


reservoirs and 


Ine. 


Service Mfg. & Supply Co. J.1.C. 
union type fittings are available 
with 37° flare adapters—elbows 
are 45°, 90°, in standard and long 
lengths. All fittings are wide 
aperture and machined from 
top quality bar stock. This gives 
you non-porous and maximum 


flow fittings. 
Special Designee and 


manufacturing special fittings 
to your prints is our specialty. 
In addition, our complete stock 
of non-porous wide aperture 
standard fittings will serve your 
normal needs. 


Short-Runs— Designing and 
short-run orders 

a specialty of Service 
Mfg. & Supply Co. Fittings 
range from any length elbows to 
special “Y”’ fittings. Write today 
for catalog. 


Jobber and agent inquiries invited. 
Service Mfg. & Supply Co. 


315 East State Fair Detroit, 3, Mich. = TWinbrook 3-6565 
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Automatic Switch Company, 
Orange, N.J., announced appoint- 
ment of Moore Brothers Elec- 
tric Company, 2602 Leith Street, 
Filnt, Mich., as stocking distrib- 
utors. 


Crane Packing Co 


announced 
these four promotions: Carl E. 
Schmitz to executive vice pres- ; 
with the NEW 


ident, Vance E. Vorhees to vice 


president in charge of sales, B. | WATTS J ; 
H. Stenberg to vice president R high efficiency 
in charge of manufacturing, E. — P LINE | 


H. Stubenrauch to assistant gen- 


eral sales manager. consisting of: 


ew TORNADO ACTION 
WATTS Contoured inlet eliminates drastic air pres- 
ici sure drop and forces the air into a down- 
high efficiency ward spiral. This “Tornado Action” sets 
FILTER up centrifugal force which spirals dirt 
and moisture particles downward into 
the “quiet zone.” 


New ASPIRATOR ACTION 
WATTS 


EN ' Watts Aspirator control acts directly on 
Cort E. Schutte high efficiency ; input valve, giving instant compensation 
. for fluctuating pressure demands . . 
Crane Packing Company REGULATOR provides precise control and stabilizes 
pressures reaching individual pieces of 
equipment. 


New BY-PASS PICKUP’ 


Watts new By-Pass Pickup makes possible 
high efficiency an exclusive high velocity venturi section 
which vaporizes virtually 100% of the 
LUBRICATOR metered oil. By-Pass permits maintenance 
of constant pressure in the venturi section 

with minimum pressure loss. 


Complete range of Sizes: '/,”, 1/2” 


Vance E. Vorhees =. BOWLS CAN BE 
Crane Packing Company REMOVED IN 
lL 30 SECONDS 


Harold Ames, Jr. was named 
president of Eleetro-Snap 
Switch & Manufacturing Com- 
pany, Chicago, Ill. 
Write for catalog and specification 
sheets on WATTS high efficiency Neie 

Electric Hose & Rubber Co., 
Wilmington, Delaware, elected : 3 
V. W. Wells, vice president and ./ A 7 7 ‘§ REGULATOR COMPANY 


sales manager. SINCE 1875 


Continued on next page LAWRENCE, MASSACHUSETTS 
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Robert E. Ward was named 


ny. Ward was formerly with Ben- 
‘di continued / dix Aviation Corporation. 


Glidden Engineering and Wayne Belden has retired 
Equipment Company, Houston, from the presidency of Ajax Flex- 
Texas representative of Automatic —_ible Coupling Co., Inc., and will 
Switch, has opened a new office at continue on the board of directors 
314 Cole Street, Corpus Christi, | as marketing and public relations 
Texas. counsel, 


Robert E. Ward 
The New York Air Brake Company 


. HYDRAULIC With Continuing its expansion, Me- 
Gill Manufacturing Company, 

g OIL Fi  Ine., Valparaiso, Ind., has ear- 
ao. marked almost one million dollars 


| 

Pi for new machines, tools and re- 
lated equipment for its bearings 


division. An additional six hun- 
Monel Metal Insert 


dred thousand will be used to con- 
struct 45,000 square feet of added 
manufacturing space. 


John Henrikson has been ap- 
pointed vice president in charge 
of sales of Graton and Knight 


| Company, Worcester, Mass. Hen- 
rikson has served the company 
EASY TO INSTALL—EASY TO CLEAN TAT Ae | since 1917, 


LONG LIFE—LOW COST—SIZES AND 
SCREENS TO FIT YOUR NEEDS 


%* ONLY THREE PARTS 
MEETS J.1.C. STANDARDS 
% GREATER FILTERING AREA 
SPECIAL TRAP-WEAVE MESH 


Specially woven MONEL wire cloth 
and a new method of compact corru- 
gation, gives triple protection with less 
space than other filters of like capacity. 
Trap-weave mesh stops thin, elongated 
particles with NO loss of efficiency. 
Non-corrosive, non-toxic materi- John Henrikson 
als throughout. Easily cleaned with an Groton ead aight Compesy 


ordinary brush. 


J. Robert Simpson, HI, has 
been appointed sales manager for 
Conoflow Corporation. Simp- 
son has been with Conoflow for 
the past ten years. 


Write for descriptive circular. 


(|APITAL ENGINEERING & MFG. CORP. 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS Continued on page 184 
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NE WwW! Hydraulic and Pneumatic 


B O N D E PRESSURE 


SWITCH 


With the PATENTED PRESSURE ELEMENT 


Light Weight—Heavy Duty 

J] -OPERATES FROM 0 to 
1200 PSI with over pres- 
sure as high as 3000 psi 
—will not distort pres- 
sure element. 


2-ADJUSTABLE OVER EN- 
TIRE RANGE from 0 to 
1200 psi. Repeats accur- 
ately every time. 

3-ADJUSTMENTS MADE 
EASILY without interfer- 
ing with the pressure 
element. 


TOTALLY ENCLOSED and TAMPERPROOF 


Weather resistant cast aluminum alloy or stainless steel 
available. Arranged for wall or bracket mounting in any 
position. Uses any MICRO SWITCH, 15 amps, 120 to 460 
volts, AC., with single pole double throw silver contacts. 
Also available for D.C. Applications. 


Write for descriptive literature 


Alloy Bellows Engineering Co. 
18125 Roseland Rd., Cleveland 12, Ohio 


HYDRAULIC HOSE ASSEMBLIES 


Trouble-Free Power Delivery 


@ PREVENTS BLOW-OFFS—Sleeve locks to collar of stem! 
MAXIMUM HOLDING POWER—Stem and sleeve serrated for 
positive grip and seal! 
HIGH VOLUME FLOW— Design provides greater flow efficiency! 
LONGER LIFE—A flexible and integral unit of unfailing reliability! 


WRITE FOR CATALOG 8001 

for details on Champ Hydraulic 
Hose Assemblies and Engineering 
Service to meet specific performance 
for ALL HYDRAULIC POWER DRIVEN 
EQUIPMENT. 


Request to have a Champ Engineer discuss 
your hydraulic coupling application. 


® Reg. T.M 


Champ conan 


LEHIGH AVE. AND 17th STREET + PHILADELPHIA 32, PA. 
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THE ORIGINAL 
MONOPAK— CARTRIDGE 


A complete packing unit for hydraulic 

or pneumatic rods or cylinders. 

@ Easily installed or replaced. 

e@ Needs no adjusting. 

@ Reduces initial machining 
expense. 

@ Longer service life. 

@ Includes “Seal-Guard” rod 
wiper. 

@ Low friction coefficient. 

@ Shock and burst proof. 

e@ Cuts machine down-time. 


“HYDRAULIC ACCESSORIES CO. 


24301 Hoover Rd. Van Dyke, Mich. - 


Detailed 
literature 
on request. 


SAFEGUARD 
YOUR GAGES 


WITH 
REPUBLIC PROTECTORS 


PROTECT your expensive gages from 
damage with Republic Gage Protectors 
and Pressure Snubbers. 
Fluid hammer, chattering check valves, 
and severe pressure fluctuations can 
cause extreme shock, and damage gages. 
Pressure Snubbers absorb shock and 
permanently protect gages against 
damage from wild fluctuations, with- 
out affecting accuracy. 
Adjustable Gage Protector (illus- 
trated) automatically cuts out gage | 
when system pressure rises 
above gage range, and re- 
opens when pressure drops. 
Two types—ranges 15 to 5000 | 
psi; 3 to 50 psi. 
Working pressures to 10,000 
psi. 

Ask for catalog 654A. 


Distributors in principal cities coast to coast. 
RELIEF PLUG 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD « CLEVELAND 11, OHIO 
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Circle 164 on Reader Service Card 
what's your 
sealing 


problem 7? 


One leak or a thousand... if you have a similar frus- 
trating experience in a metal-to-metal static sealing 
problem, United's Metallic O-Rings are the answer! 

They fit any application calling for a positive, per- 
manent seal against internal or vacuum pressures up 
to 10,000 p.s.i., in a temperature range from -70 to 
1800°F. They are especially adaptable for sealing cyl- 
inder heads, air and hydraulic pressures, high octane 
fuels, vapors, gases, oils, solvents, chemicals, acids, 
vacuum and steam connections. Available in various 
metals and finishes, %” to any size or configuration. 


For free 22 pege booklet describing United Metallic O-Rings, write 
fon your letterhead please) to Deportment G-2. 


Dayton. Ohio 


Post Scripts Industry 


continued 


UNITED METALLIC "O” RING CORP. 
Bex 1035 
Division of United Aircratt aes Inc. 


Appointment of Robert G. 
Chown as sales engineer was an- 
nounced by The Teglen Engi- 
neering Co., Inc., South Pasa- 
dena, California. 


A. W. Cash Company, De- 
catur, Illinois, and its affiliate, 
Cash Standard Stacon Corp., 
have opened a direct company 
sales office in Chicago at 332 
South Michigan Avenue, serving 
the Chicago, northern Illinois and 
northern Indiana area. Ken 
Weeks and Bob Lefley will be 
in charge. William Schupner 
was made chief engineer for fluid 
power products. 


Farrel-Birmingham Compa- 
ny, Ine., Ansonia, Conn., appoint- 
ed Adolphe J. De Matteo gen- 
eral manager of their Watson- 
Stillman Press Division, Ro- 
selle, N. J. 


PETCH CYLINDERS 


meet J.\.C. & NC-| STANDARDS providing 
"“MOTOVATION for AUTOMATION" 
TIE-ROD Design 


Low Pressure Hydraulic 
500 psi—i'/,""-10" bores; 
High Pressure Hydrau- 


AUTOMOTIVE 
heavy duty AIR 
200 psi—t'/,"-6" 
bores 


BOOSTERS 
Drive Cylinders 
a", 5". 6" 


Petch Hydraulic 
Devices include: 


to 28.5:1 C) HUPP Threadless Sub- 
Plates—Inserts & Swivel 
Fittings 


Limit Switch Actuator 
C1) Oil Tank Sight Gauge 


Send for catalog regarding the 
product or products for which 
you have use—each one includes 
complete specifications and engi- 
neeri data. The complete 
PETC portfolio consists of %% 


PETCH 


«os vert, Detroit? MANUFACTURING COMPANY. 


TANKS 


4"-10" bore sizes 
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888-92nd AVENUE 


TRUcF LAVE 


BARB TYPE 
and 
REUSABLE 
HOSE FITTINGS 


These standard and heavy duty hose fittings are de- 

signed to handle air, gases and low pressure water 

and oil. Extra large internal passage cuts pressure 
drop to a minimum. Most sizes available in Steel or 

Brass. 

e Barb type fittings designed for extra gripping 
power. Produced in sizes from %” N.P.T. to 1” 
N.P.T. 

All Tru-Flate Reusable Fittings grip on the inside 
as well as the outside for maximum holding pow- 
er. Easily installed or removed. 

All “standard” fittings finished in Bright Brass; 
“heavy duty” fittings in steel with Rust Resistant 
“Gun Metal” Finish. 

Reusable Fittings available for welding hose with 
oxygen and acetylene male and female threads. 
Write NOW for our free catalog. 


OAKLAND 3, CALIFORNIA 


REUSABLE 
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Horace Singleton has been 
made assistant vice president of 
Robertshaw-Fulton Controls 
Company’s Aeronautical Divi- 
sion. Chauncey N. Mynderse, 
vice president and director since 
formation of the company, has re- 
tired. 


True-Trace, El Monte, Cali- 
fornia, announced the opening of 
new branches: Midwest office, 
1405—16th Street, Racine Wis- 
consin, Dan E. Harrison in 
charge; New York Office, 35 Ur- 
ban Ave., New Cassel, Long is- 
land, managed by Len Dubuke. 


William J. Johnson is the 
new president and general man- 
ager of Goshen Rubber Co., 
Inc., Goshen, Indiana. Richard 
G. Bigler, secretary, has been 
made assistant to the president, 
and Wayne Burger, treasurer. 
In addition to the above, members 
of the board of directors include 
J. S. Royal, H. A. Anglemyer, 
and Joseph L. Lantz. 


A new district office for aircraft 
products sales and service has 
been opened by Vickers Incor- 
porated in Seattle, Wash., with 
John Shorkey as application en- 
gineer. 

As part of the expansion of 
their industrial electro-hydraulic 
servo group, R. J. Render was 
appointed as an application engi- 
neer working out of Vickers ad- 
ministrative and engineering cen- 
ter in suburban Detroit. 


Purchase by the Parker Ap- 
pliance Company of the Frank- 
lin C. Wolfe Co., Inc., Culver 
City, Calif, and Mathewson 
Corporation, Los Angeles, has 
been announced. According to 
C. C. Sigmier, board chairman of 
Parker, the purchase will broaden 
the assistance Parker can give its 
customers. Col. F. C. Wolfe 
(ret.) who has been president and 
treasurer of F. C. Wolfe, will be 
president of the new division. All 
other officers and personnel of the 
two purchased concerns will be 


retained. 
Continued on next page 
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used by Struthers Wells 

| Struthers Wells Corporation, Titusville, Pennsylvania, man- 3 f 
ufacturers of quality bending machines, specify depend- ae 
able H-P-M hydraulics for the smooth, positive action so — 
important for metal bending operations. Here are the ae 


reasons: convenient off-the-floor design, easy access to 
all elements of the unit, compact solenoid operated valve 
panel system, easy-to-reach electric pushbutton controls 
and most important—dependable, job proved H-P-M com- 
ponents that provide solid satisfaction through years of 
service. You can rely on H-P-M—and recommend them 
for your OEM equipment. Send for complete catalog 
information, today. 


HYDRAULIC POWER DIVISION 


1877—1957 


Maroh, 1957 


Circle 83 on Reader Service Card 185 


ee 
| 
POWER... 
| one. 
| 
| 
Ley 
| THE HY os 
PRESS MFG. Co. 
— Mount Gilead, Ohio, U.S.A. 
A DIVISION OF KOEHRING COMPANY 


for NEW PERSPECTIVES... 
let SPARTA help you put 
ideas to work with 
TEFLON* 


“DuPont's Tetrafivoroethylene Resin 
IN THIN SECTIONS AND SHAPES! 


T Diaphragm 


Look to Sparta, pioneers in the 
development of custom molded 
Teflon parts (Pat. No.2,781,552). 
Our highly trained Fluorocarbon 
engineering staff...modern manu- 
facturing methods, are available to 
help you solve any design problems 
you may be experiencing with 
ordinary flexible materials. 


The unique combination of proper- 
ties of Teflon offers economical 
and product improvement oppor- 
tunities never before possible. 


When you think of 
TEFLON 
think of SPARTA! 
We carry a COMPLETE 


STOCK of all standard 
Teflon products. 


The first cost 


SPARTA MANUFACTURING CO. 
Division of United States Ceramic Tile Co. 
PHONE 4-2380 


WESTERN DISTRICT OFFICE 
Phone: ANGELUS 3-6359 Los Angeles, California 
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Two district managers have been Pneumatic Industrial Equip- 
appointed by Worthington Cor- ment Company Limited, 2432 
poration, Harrison, N.J.: E. Kingston Road, Toronto 13, On- 
Weston Hammond, Los Angeles tario, Canada, is a new distributor 
district office, and J. R. Matullo, for Parker Appliance Compa- 
Newark district office. ny, Cleveland, Ohio. 


Standard Pressed Steel Com- early in 1958. the one-story unit 
pany’s new 5 million-dollar San- will cover 280,000 square feet on 
ta Ana, California facility will be a 47 acre site. Plant is designed 
a highly functional, multi-product for easy expansion to three times 
plant. Scheduled for completion its original size. 


PRECISION DRILLED 


MANIFOLDS 


Sub-Plates 


Slash installation costs — Elimi- 
nate long cylinder lines — Give 
better cylinder action 
STANDARDIZED MANIFOLDS: Leak Proof, Solid Steel, Common tank, pressure and drain, 
All ports clearly marked, Mount near point of operation. These features give you lower cost 
installation and better performance. 


Single feed manifold 
—shown with 4-way, flow 
and decelerating valves. 


SUB-PLATES: Side entering—All sizes to accommodate any standard hydraulic Valve. 


SPECIAL DESIGNS: Our skilled craftsmen will design and manufacture Precision Drilled, 
Solid Steel, Leak Proof Manifolds to your specifications—Just send us a drawing of your 
circuit. We will give you a cost estimate. Write for catalog of standardized models. 


IRMINGHAM 


Hydraulic Products Co. Phone BR. 3-8047 
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CHECK 


Circle Seal valves are truly 


100 
Circ 


antees it! Years of use in many industrial 


appl 


Circle Seal 
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the only truly 


LEAKPROOF 


the only 
% reliable leak-proof check valves. The 
le Seal “O"’ Ring sealing principle guar- 


ications proves it! 
Zero leakage, 0-3000 psi 
Unrestricted Flow 
Low Cracking Pressure 
Get complete engineering data now 


Representatives throughout the United States 


Circle Seal Products Co. 


incorporated 
2181 EAST FOOTHILL BOULEVARD 
PASADENA, CALIFORNIA 


Pneu-Trol TIME DELAY 
CONTROL SWITCH (am, 


... Gives 


Cylinder 


Applications Greater 


Efficiency Accuracy 
...Wider Use! 


For any type actuation 
Left or Right Hand. 


(Left Hand shown) 


e@ Holds Cylinder dwell accurately to fraction 


of second. @ Automatically re-sets. 
@ Simple, Compact, Rugged. 


You can hold any motion or operation con- 
trolled or actuated by air or hydraulic = 
inders at a positive stop on either end of t 
stroke for % to 60 seconds in 20 to 1 ratios 
with Pneu-Trol Time Delay Control Switches. 
Simple in design with positive hydraulic tim- 
ing action . . . compact and mounted 
on the machine or fixture, Pneu-Trol 
Switches are providing millions of trouble- 
free actuations in solenoid-operated cylinder 
applications of every type. Positive, con- 
trolled time dwell permits wider use of air 
or hydraulic power in automatic operations, 
increases accuracy of work by insuring split- 
second 

the dwell. Available 

with 5 actuating oe 

linkages as shown. — 

to provide dwell 

at end of power 

stroke of single LN 

action, spring re- Ak 

turn cylinder. 


Switch mounted 


DE INC. 


142¢ N KEATING AVENUE - 


CHICAGO 51, 
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WAYDRAULIC CYLINDERS 
VALVES - PUMPS-PARTS, efc. . . 


OVER 10 YEARS EXPERIENCE in filling the needs of Aircraft and Heavy Industry 
led to the development of our own line of outstanding INDUSTRIAL HYDRAULIC 
CYLINDERS ond supplies. We also corry one of the largest stocks of GENUINE 
GOV’T SURPLUS CYLINDERS, VALVES, PUMPS, MOTORS ond Accessories. 
What we connot supply we will CUSTOM MANUFACTURE to YOUR specifications. 


NEW Pilley HYORAULIC CYLINDERS 


All are Double Action with rugged stee! construction throughout. Made to 
D> stand pressures up to 1500 PS! and 3000 PSI. Utilizes standord ‘0’ rings 
© @ in all models and hos leather bock-up rings in the 3000 PSI types. 


PART NO. BORE STROKE SHAFT 
P5-4-15E 
P-6-15E 
P3-12-15E 
P4-5-15E 
P48-15E 

P4-5-WE 
P4-8-30E 
P4-12-30E 
P5-12-301 
P5-24-30-1 


SPECIAL GOV'T SURPLUS HYDRAULICS 
vigsene PISTON 

YPE PUMPS 

Made to top Aircraft specifica- 

tions. RPM given below is re- 

ded for tant speed. 

PF9-713-20BCE ~ Delivers 5.3 GPM at 

1000 PS! ot 3000 RPM~ USED $20.00 

PF9-2713-10Z — Delivers 2.7 GPM at 

1500 PS! at 3000 RPM USED $22.50 
VICKERS HYDRAULIC MOTOR 

MF9-713-25BCF—Operctes on 8.25 GPM 

at 1000 PS! at 3750 RPM-~USED $22.50 


PRICE 
$3 4.25 


40,000 LB. THRUST CYLINDER 
A GOV'T SURPLUS BARGAIN! 
Produces up to 40,000 Ib. thrust 
with o 3000 PS! line pressure. May 
also be used as o low pressure oir 
cylinder. Hos 4°’ bore, 18" stroke. 


304"" long. Novy over- 


havled— LIKE NEW - 
Positive displacement type. Capacity of 2 GPM at 1400 PSI. 
Disploces .450 cu. in. per revolution at 3750 RPM In either 
direction of rotation. intermittent maximum RPM — 4500. Hos o 
built-in, variable flow control valve in head. 
Piston type. | inch internal pipe ports. Mew2T22 


VICKERS 
HYDRAULIC TRANSMISSION 


Self-contained, constant torque at all speeds with voriable ~ 

volume, reversible piston pump which supplies hydraulic 

motor, Hes 2 H.P. automatic dash pot for smooth pressure 

control, Power output is 0 to 1/3 of the input RPM in both directions of 
rotation. Input RPM is 1800 continuous ond up to 4000 intermittent, This is on 


excellent unit for the operation of Lathes, Duplicator 50 
Set-ups, Conveyors, Drives of all types, etc. 

INPUT & TAKE-OFF PLATE ASSEMBLIES 
These units permit the adaptation of a pulley input and take-off 


for the transmission above, They have high speed bearings and 1/2"’ 
diameter, shaft with keyway. Easily installed. 


EACH 
4-INCH SPLINE SHAFTS Mode fo fit the input and toke-off shofts /28 
of the transmisson above. 7-7 use of gear or pulley drives. 


WTO BE RECEASED!/ 
596 PAGE - 1957 CATALOG 


IT WILL SOON BE OFF THE PRESSES! IT'S PACKED 
from COVER to COVER WITH THE MOST FANTASTIC 
ARRAY OF BARGAINS IN PALLEY’S HISTORY! 


Thousands upon thousonds of industrial, Commercial 
and Consumer items ot GREATER SAVINGS thon ever 
before! Tools, Supplies and Equipment in Hydraulic, 
Electrical, Mechanical and Building lines. Aircraft 
Ports and Supplies. Electric Motors, Generators ond 
Portable Power Plants. Pumps of every description. 
Power Tools and so many more items it takes 396 PAGES to completely show them 
oll. WATCH THIS AD FOR ANNOUNCEMENT OF THE PUBLICATION DATE! 


ORDER FROM THIS AD — Pay by Money Order or Check. 1/2 deposit 
with C.0.D.s. Purchase orders accepted from well rated DEB firms. 


All prices are F.0.B. ovr warehouse in Los Angeles, California. 


2263 E. Vernon Ave., Dept. AH-3 
Los Angeles 58, California 
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THE 
Gerotor Hydr aulic Pumps 


for the first inch, each additional line 
90 cents. Cost of all other classified 
ads is $20.00 for the first inch and 
$15.00 for each additional inch or 
fraction thereof. Rates for Display 
Ads in this section will be sent on 
request. 


Built to J.I.C. Recommendations 
(check dimensions below) Seles Engineer Wonted 

@ 2000 Ibs. relief valve settings ... up to 12 g.p.m. Expanding Denver firm — sales 

‘ engineer experienced in hydraulic 
@ Choice of 2 speed ratings . . . 1200 or 1800 r.p.m. .-: and pneumatic components. Salary 
and commission plus part owner- 
ship to right party. Write APPLIED 
HYDRAULICS Box 1357 or phone 
Denver, EMpire 6-2557. 


Hydraulic Test Equipment 
Wanted 


Used Hyd. Test Stand for testing 
of aircraft and missile valves and 
assemblies. 
Aero-Motive Mfg. Co. 
1803 Alcott Street 
Kalamazoo, Michigan 


Packing Lines Wanted 
Wanted (by established manufac- 
turing firm with national sales rep- 
; resentation) : Source or sources for 
complete lines of rubber O-rings 

and packings. Give complete details 
in confidence. Write APPLIED HY- 
| DRAULICS Box 2357. 


HYDRAULIC 
: | Excellent opportunities for sales 
engineers experienced in applica- 
tions and sales of fluid power 
equipment to sell HYDRECO 
Pumps, Valves, Cylinders to OEM 
market. Several open territories. 
Salary. 


Write to R. J. Murphy 
Consult your GEROTOR distributor. Free literature on request . . . write: The New York Air Brake Company 


DZ, Paid’ 4y- Kalamazoo, Michigan 


Second Printing 


MAY CORPORATION "A Beginner's Course 


w MI MA D 


Variable | PneuBin— $1.50 per copy 

Speed | Pneumatic 


APPLIED HYDRAULICS 
812 Huron, Cleveland 15, Ohio 
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An exciting career with WESTINGHOUSE 
—First in Atomic Power... 

A wonderful way of life in PITTSBURGH 
—Renaissance City of America 


It’s the wise engineer who is making the move to WESTING- 
HOUSE—PITTSBURGH. Not only is he contributing his tal- 
ents to the important task of building America’s ATOMIC 
FLEET, but he is experiencing the wonders of living in the 
NEW Pittsburgh. No city in the United States has undergone 
the metamorphosis of this great metropolis; and the extraordi- 
nary results are evident everywhere—from the new, safe, wide 
highways to the delightful tree-lined, residential communities. 
For a way of life that is truly fit for a “king”, the smart move 
is to PITTSBURGH, and an ATOMIC POWER career with 
WESTINGHOUSE. 
Send your resume to: 
Mr. John D. Batey, Dept. # M-16 
Westinghouse Electric Corporation 
P. O. Box 1047, Pittsburgh 30, Penna. 


Westinghouse 


ELECTRIC CORP. 


FINE SCHOOLS SHOP'S 


March, 1957 


FINE HOMES 


Responsible positions that offer immediate oppor- 

tunities. 

NO — AYS AWAITING SECURITY CLEAR- 
ANCE. 


ELECTRICAL ENGINEERS 
gree; design, application, test and analysis 
pe instrumentation and control systems and 
componcnts. 


MECHANICAL ENGINEERS 
For liaison. Power Plant machinery layout. Some 
stress, supervise final installation. Degree re- 
quired. 


HEAT EXCHANGER ENGINEERS 
Mechanical engineers for design and manufac- 
turing follow of heat exchangers and steam 
generators for high pressure service. Degree re- 
quired. 


MANUFACTURING ENGINEERS 
Experienced pumps, valves. Work as liaison be- 
tween engineering department and vendors on 
centrifugal pumps and other semi-standard cen- 
trifugal and positive placement pumps and 
valves. 


METALLURGICAL ENGINEERS 
Responsible for materials and processes applica- 
tion to marine nuclear power plants. 


CENTER OF CULTURE 


Smart Move -Smart Engineer 
| 
| 
| 
| rig 
| 
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@ Metal or Plastic Caps or 
Plugs to protect threads, tubes, 
machined parts, reamers, 
cutters, tools. 


@ Protect against thread damage, 
dust, dirt, and moisture. 


@ For inside and outside 
application. 
All sizes. Immediate delivery. 


Clover closures are made in metal and tough 
plastic polyethylene. They care made in caps, 
plugs and special shapes to fit parts tightly, 
offering completely sealed protection during 
manufacture, shipping and storage. Backed by 
yeors of closure experience. Write for low 
prices and complete information. 


Send coupon today ! 


Gentlemen: 

1 Please send samples and prices of closures in 
1 Polyethylene Aluminum 

I Nome 

Address 

City 


9% CLOVER INDUSTRIES, INC. 


METAL 
Threaded caps for 
AN & SAE exter- 
na! threaded parts 


PLASTIC 
Tapered parts for 


use either as a 
cap or plug 


METAL 
Threaded plugs for 
AN or SAE inter- 
nal threaded parts 


= éj 


PLASTIC 
(L.T. Series) 
Non-threaded push- 
on caps for tubing, 
AN & SAE Fittings, 

reamers, etc. 


578 Young Street’ 


Tonowando, N.Y 


Secure .. . Leak-Tight! 
The FLEXIBLE SEAL SEAT* 


Responsive action of the soft O-ring seal prov 


ternal pressures. Draws harmlessly around dirt 


Dryseal pi 
White for 


ata sheet. 


7321 West 59th Street . 
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ides absolute 


leak-tightness. Instantly compresses to seal internal and ex- 


particles. No 


costly precision parts; no extra end seals. Stocked in 6 standard 
and JIC tube sizes; 12 connection combinations. 


KEPNER PRODUCTS COMPANY 
Summit, Mlinois 


HYDRAULIC & PNEUMATIC 


CHECK VALVES 


ok PATENT APPLIED FoR 
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PALMETTO,G-T RING 


. . . Double octing pis- 
ton assembly with 
standard molded cup 


packings. 


*Miniaturization is planned design for the most 

efficient utilization of space, material, and cost. 
Design Engineers in the hydraulic field are aware 
of the trend to miniaturization which involves 
higher pressure and smaller, more efficient com- 
ponents. The G-T Ring is a smaller, more efficient 
seal. It occupies a minimum space and because of 
its unique design does not extrude, spiral, twist or 
roll. It is available in a wide range of standard 
sizes for rods and pistons and in numerous com- 
pounds for hydraulic fluids of all types. 
The G-T Ring is being used by many well known 
manufacturers of hydraulic equipment. Let us show 
you what it can do for your miniaturization 
program. 


THE GIST OF THE G-T RING 


Resilient T-section supported by non-extrusion 
rings on either side makes extrusion impossible. 
As pressure is applied non-extrusion rings are 
urged against rod or cylinder wall, blocking 
path of extrusion. 


ROD SEAL 


For more information on PALMETTO 
packings and how they can help you 
design with the trend, please write. 


packing mow parfrmance inte avery application 
GREENE, TWEED & CO. 


NORTH WALES, PENNSYLVANIA 
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Adams Poro-Stone 
ir Filters SAVE 


A 


Get Clean Air 
for Your Tools 


To Automatic 
Trap 


Out 


TIME 


You get protection that counts with Adams Poro-Stone 
Air Filters. Damaging water, rust contaminated oil, dust 
and pipe scale are removed from your compressed air 

. and there's virtually no pressure drop across the 
Adams filter. 


Separation of foreign matter is in two stages — by cen- 
trifugal action from the movement of the air itself ... by 
diffusion through the permanent Poro-Stone filter tube. 


Not only do you save money in longer tool life and 
trouble-free operation, but also you save time. That's 
because Adams filters are quick to clean ... have no mov- 
ing parts to wear...need no special tools... proper 
assembly is all but fool-proof. 


For full details and prices, write today for your copy of 
New Bulletin 117. 


R. P. ADAMS co., INC. 


249 E. PARK DRIVE BUFFALO 17, N. Y. 


R. P. ADAMS COMPANY, INC. M57 


249 EAST PARK DRIVE 
BUFFALO 17, NEW YORK 


Please rush me your New Bulletin 117 with sizes 
and prices. 


Street City State 
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Five cylinder series... 


each the best of its kind! 


Here you see one more reason why experienced cylinder 
users prefer Hannifin cylinders...there is a Hannifin cylinder 
series for every type of service. 

What pictures cannot show you is the extra effort that goes 
into every Hannifin cylinder, all the way from the drawing 
board to the shipping dock. This brings you design features 
other cylinders simply do not have...superior workmanship 
where it’s most needed for long, trouble-free service...and 
better delivery promises, better kept. All at prices no higher 
than you may have been paying for less satisfactory cylinders. 

There’s a Hannifin man near you—or, if the need is urgent, 
call us long distance. He or we will welcome the opportunity 
to help you as you select the Hannifin cylinder series that best 
meets your needs. 


AIR AND HYDRAULIC 


HANNIFIN 


POWER CYLINDERS 


COMPLETE CYLINDER FILE 


Write for you copy of this new 
Hannifin Cylinder File . . . com- 
plete, easy-to-use, easy-to-order- 
from information on five lines 
of Hannifin cylinders. Write 
Hannifin Corporation, 545 S. 
Wolf Road, Des Plaines, Illinois. 
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1957 FLUID POWER 
PRIZE PAPER CONTEST 


for 
Articles About: Pneumatic and Hydraulic 
Systems and Components 


DESIGN + APPLICATION - MAINTENANCE 


First Price 
Prize 
Third Prize 


All prize papers will be published in APPLIED 
HYDRAULICS Magazine. Papers receiving honorable 

5th Annual Competition mention awards will also be published during 1958 
and paid for at regular rates. 


CONTEST CLOSES JULY 1, 1957 


APPLIED 


An Industrial Publishing Corp. Magazine Co. 
icago, Illinois 


Earnest Y. Seborg, Development Engineer 
CLEVELAND 15, OHIO The Ingersoll Milling Machine Co. 
Rockford, Illinois 


A. J. DeMatteo, General Manager 
Watson-Stillman Press Div. 
Farrel-Birmingham Co., Inc. 
Roselle, New Jersey 


TO RECEIVE A CONTEST RULES BOOKLET CIRCLE 320 ON READER SERVICE CARD 
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